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PREFACE  TO  THE  THIRD  EDITION. 


— — 

The  Second  Edition  of  this  book,  published  in  May  1888,  has 
been  out  of  print  for  more  than  six  months. 

I  am  happy  to  think  that  the  work  has  found  favour 
with  students,  and,  in  order  to  render  this  edition  as  accept- 
able to  them  as  its  forerunners,  I  have  again  thoroughly 
revised  the  book. 

It  would  be  impossible  here  to  enumerate  all  the  altera- 
tions which  have  been  made ;  but  I  may  point  out  that  the 
Diseases  of  the  Iris,  Ciliary  Body,  and  Choroid,  and  Sym- 
pathetic Ophthalmitis,  have  now  been  incorporated  in  one 
chapter,  under  the  heading  of  Diseases  of  the  Uveal  Tract, 
an  arrangement  which  is  more  consonant  with  the  nosology 
of  the  subject,  than  their  division  into  four  difierent  chap- 
ters. In  other  respects,  too,  this  part  of  the  book  has  been 
rearranged. 

The  chapters  on  Diseases  of  the  Lacrimal  Apparattis,  of 
the  Cornea,  of  the  Sclerotic,  and  of  the  Crystalline  Lens, 
have  been  rearranged  and  improved. 

The  value  of  certain  eye-symptoms  in  the  localisation  of 
focal  cerebi-al  disease  has  received  much  more  attention  than 
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in  either  of  the  previous  editions,  and  I  do  not  consider  this 
subject  beyond  the  scope  of  a  student's  hand-l)Ook  in  the 
present  day. 

Several  new  illustrations  have  been  added,  and  the  book  is 
only  very  slightly  increased  in  size. 

I  have  to  thank  Dr.  P.  W.  Maxwell  for  the  valuable  aid 
he  has  given  me  in  preparing  this  edition  for  the  press. 

23,  Meekion  Square, 
OctoUr  1890. 
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TO  THE  STUDENT. 

You  should  read  carefully  chapters  i.,  ii.,  and  iii.,  omitting 
at  first  the  small  print,  either  before,  or  immediately  on 
joining  the  Ophthalmic  Hospital,  or  Department. 
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CHAPTEE  I. 

Some  Blementaiy  Optics — Numbering  of  Trial-Lenses  and  Spectacle 
Glasses — Normal  Ilefraction  and  Accommodation — The  Metre  Angle 
— The  Angle  Gamma — The  Sense  of  Sight  (Light-Sense,  Colour- 
Sense,  Form-Sense) — The  Field  of  Vision. 

SOME  ELEMENTARY  OPTICS. 

Refraction. — The  light  emitted  by  a  luminous  point  is  propa- 
gated in  all  directions  in  straight  lines,  which  are  called  "  rays." 

A  ray  of  light,  passing  from  one  medium  into  another  of 
different  density,  becomes  deviated  in  its  path,  and  is  said  to 
be  "  refracted."  The  phenomenon  itself  is  called  "  refraction." 
A  ray  of  light  [a  h,  Fig.  1)  falling 
on  a  prism  (P)  undergoes  refrac- 
tion in  its  passage  through  it 
{h  c),  and  again  on  its  exit  at 
the  opposite  side  (c  d),  in  each 
instance  the  deviation  beinsr  to- 
wards  the  base  of  the  prism. 
An  observer  who  is  placed  at  cl, 
so  as  to  receive  into  his  eye  the  emerging  ray,  jjrojects,  or  thinks 
he  sees,  at  a',  in  a  prolongation  of  cl  c,  the  object  from  which 
the  ray  comes  ;  that  is,  displaced  towards  the  apex  of  the  prism. 

The  deflection  which  a  ray  undergoes  by  passing  through 
a  prism  increases  with  the  size  of  the  angle  at  the  apex  of 
the  latter.  Prisms  are  described  as  being  of  1°,  2°,  3°,  etc., 
according  to  the  size  of  this  apex,  or  refracting  angle. 
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Convex  and  concave  lenses  may  be  regarded  as  being 
composed  of  prisms;  convex  lenses  of  prisms  placed  with 
their  bases  toefether  (Fig.  2,  A);  concave  lenses  of  prisms 

with  their  edges  together  (Fig.  2,  JJ). 
Consequently,  convex  lenses  cause  pen- 
cils of  rays  which  pass  through  them 
to  converge,  while  concave  lenses  pro- 
duce divergence  of  the  rays. 

The  Principal  Axis  of  a  lens  is  a 
line  (P  F,  Fig.  3)  passing  through  the 
centres  of  curvature  of  both  its  surfaces. 
The  Optical  Centre  of  a  lens  is  a  point  through  which  the 
rnys  must  pass  in  order  that  they  may  not  undergo  deviation.^ 


i'  ii;.  _'. 


Any  rays  passing  through  the  optical  centre,  except  the 
pi'incipal  ray  or  axis,  are  called  Secondary  Rays. 

All  the  other  rays  of  the  pencil  undergo  refraction. 

Convex  Lenses  (Fig.  3)  bring  parallel  rays  qf  light  [ah  P  c  d, 
Fig.  3)  passing  through  them  to  a  focus  at  a  point  {F)  a  certain 
distance  on  the  other  side.  This  point  is  called  the  Principal 
Focus  of  the  lens,  and  the  distance  from  it  to  the  lens  is  termed 
the  Focal  Length  of  the  lens.    The  more  curved  the  surface  of 


'  Although  sufficient  for  practical  purposes,  this  is  not  theoretically 
correct,  as  all  secondary  rays  passing  through  the  optical  centre  are 
slightly  deviated,  but  remain  parallel  to  their  original  direction.  Strictly 
speaking,  the  principal  axis  is  the  only  one  which  undergoes  no  deviation. 
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the  lens,  the  shorter  will  be  its  focal  length,  and  the  more 
"  powerful "  the  lens.  Eays  diverging  from  a  light  placed  at 
F,  and  falling  on  the  lens,  are  made  parallel  when  they  reach 
its  other  side. 

Divergent  rays,  i.e.  those  coming  from  a  near  object  (such 
as  0,  Fig.  4),  do  not  meet  at  the  principal  focus  of  the  lens, 


0—- — 'P^ 

I. 

A 

Fig.  4. 

lut  at  a  point  (F)  beyond  it.  This  latter  point  is  farther 
from  the  lens,  the  nearer  0  is  to  the  principal  focus  F,  until, 
when  0  reaches  F,  F'  becomes  infinitely  distant,  and  then  the 
rays,  after  passing  through  the  lens,  are  parallel.  In  like 
manner,  rays  from  F'  would  focus  at  0,  and  hence  these  two 
points  are  termed  Conjugate  Foci. 

If  the  point  {0,  Fig.  5)  from  which  the  rays  come  be  nearer 
the  lens  than  its  principal  focus  (F),  they  will  not  be  made 
convergent  or  even  parallel  by  the  lens,  but  will  remain 


divergent,  although  not  so  much  so  as  before  their  entrance 
into  the  lens.  If  we  imagine  those  still  divergent  rays  to  be 
prolonged  backwards,  they  would  meet  at  V,  which  would  be 
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called  the  Virtual  Focns.i  0  and  V  are  also  conjugate  foci, 
and  hence  rays  converging  towards  V  from  the  other  side  of 
the  lens  will  be  united  by  the  lens  at  0. 

A  Concave  Lens  [L,  Fig.  6)  makes  parallel  rays  of  light 


Fig.  G. 


(rt bcde)  divergent  on  passing  through  it;  and  if  the' direction 
of  the  divergent  rays  be  prolonged  backwards,  they  meet  at 
a  focus  (F),  which  is  therefore  virtual,  although  it  is  the 
principal  focus  of  the  lens.  In  the  case  of  concave  lenses, 
then,  there  are  only  virtual  foci. 

When  we  speak  of  the  image  formed  by  a  lens,  we  mean 
the  collection  of  foci,  produced  by  it,  of  pencils  of  rays  coming 
from  the  various  points  of  an  object.     For  example  :  if  0  B 
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Fig.  7. 

(Fig.  7)  be  the  object,  and  a  pencil  of  rays  pass  from  its  upper 
end  0  through  the  convex  lens  L,  they  will  be  united  again  at 

'  It  is  called  "  virtual,"  because  there  is  no  real  convergence  of  the 
rays  at  that  point;  but  to  an  observer  placed  on  the  other  side  of  the 
lens  (Z),  into  whose  eyes  the  rays  fall,  they  would  seem  to  come  from 
that  point. 
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0'  on  the  secondary  axis  0  0',  and  will  form  there  an  image 
of  the  point  from  which  they  come  ;  while  the  rays  from  B 
will  form  an  image  of  that  point  at  B'  on  the  secondary  axis 
B  B'.  Similarly,  images  of  all  the  points  between  0  and  B 
are  formed  between  0'  and  B'.  Hence,  the  real  images^  formed 
by  convex  lenses  are  inverted. 

But  if  the  object  be  at  the  principal  focus  of  the  lens  (at  F, 
Fig.  3),  the  rays  on  emerging  at  the  opposite  side  are  made 
par  allel,  and  the  image  is  formed  at  an  infinite  distance. 


If  the  object  be  nearer  the  lens  (at  0,  Fig.  5)  than  the 
principal  focus  (F),  the  image  will  be  an  erect  enlarged  virtual 
one  (at  V)  on  the  same  side  as  the  object. 

With  concave  lenses  the  images  are  virtual  and  smaller  than 
the  object.  In  Fig.  8  the  large  arrow  is  the  object,  and  F 
the  principal  focus  of  the  lens.  Rays  passing  throvxgh  the  lens 
from  the  large  arrow  are  made  more  divergent,  and  the  image 
seems  to  be  at  a  point  {d  e)  fovmd  by  prolongation  backwards 
of  the  direction  of  those  rays,  after  refraction. 

It  will  be  convenient  for  the  reader  that  I  should  here 
describe  the  method  in  use  for — ■ 

The  Numbering  of  the  Trial-Lenses.— The  1  enses  in 
trial-cases,  and  in  spectacles,  are  numbered  according  to  the 
metrical  system. 

'  They  are  called  "real"  images  because  they  have  a  real  existence, 
and  can,  in  fact,  be  caught  upon  a  screen. 
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The  lens  of  one  metre  (391  inches)  focal  length  is  called  the 
Dioptric  Unit,  or  the  Dioptry  (1  D),  of  the  metrical  system. 
2  D,  3  D,  4  D,  etc.,  indicate  the  number  of  metre  lenses,  or  di- 
optries,  contained  in  each  of  these  lenses.  2  D  is  therefore  twice 
as  powerful  a  lens  (its  focal  length  only  half  as  long)  as  1  D. 

Convex  lenses  are  indicated  by  the  +  sign  placed  before  their 
number,  thus,  +  5D ;  andconcavelensesby  the— sign,  thus,  —  5D. 

If  it  be  required  to  ascertain  the  focal  length  of  a  given 
lens,  divide  100  (1  metre  =  100  centimetres)  by  the  number  of 
the  lens,  and  the  answer  will  give  the  focal  length  in  centi- 
metres.   For  example,  the  focal  length  of  10  D  is       =  10  cm. 

If  the  focal  length  of  the  lens  be  known,  and  it  be  desired 
to  ascertain  its  dioptric  number,  we  find  it  by  dividing  100 
cm.  by  the  focal  length.  For  example,  if  the  focal  length  be 
33  cm.,  then  V/  =  3  D. 

Reflection. — When  a  ray  of  light  meets  a  polished  surface, 
it  rebounds  from  it,  or  is  "reflected"  by  it,  changing  its  direc- 
tion, and  the  phenomenon  is  termed  Reflection. 

The  images  formed  in 
plane  mirrors  areupright 
and  virtual.  HOB  (Fig. 
9)  be  the  object,  rays  pass 
from  it  to-^the  mirror  if, 
and  are  reflected.  Some 
of  the  reflected  raysreach 
the  eye  of  the  observer, 
l^iG.  9.  find  there  seems  to  him 

to  be  an  upright  image  oi  0  B  foimed  at  0'  B'  behind  the 
mirror  in  a  prolongation  of  the  reflected  rays. 

The  images  formed  by  concave  spherical  mh-rors  are  in- 
verted and  real,  provided  the  object  be  beyond  the  principal 
focus  of  the  mirror.^    For  example,  HOB  (Fig.  10)  be  the 

'  As  this  is  always  the  case  in  practical  ophthalmoscopy — the  source 
of  light  being  always  beyond  the  focus  of  the  ophthalmoscopic  mirror — 
it  is  the  only  condition  considered  here. 
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object,  and  M  the  mirror,  the  rays  0  A  and  0  C,  coming  from 
0,  -will  be  reflected  so  as  to  meet  at  0',  and  the  rays  B  E  and 


Fig.  10. 


B  Z>,  coming  from  B,  will  be  reflected  to  B\  and  thus  form  an 
image  B'  0'  in  front  of  the  mirror. 

NORMAL  REFRACTION  AND  ACCOMMODATION. 

The  eye  is  a  dark  chamber,  containing  a  series  of  convex 
refracting  surfaces  ;  namely,  the  cornea,  and  the  anterior  and 
posterior  surfaces  of  the  crystalline  lens  ;  and  of  certain  "  in- 


FiG.  11. 

traocular  media  ; "  namely,  the  aqueous  humour,  the  substance 
of  the  crystalline  lens,  and  the  vitreous  humour.  By  aid  of 
this  apparatus,  which  is  called  "the  dioptric  system  of  the 
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eye,"  distinct  inverted  images  of  external  objects  are  formed 
on  the  retina. 

The  refracting  media  are  centred  on  the  optical  axis  {0  A, 
Fig.  11),  a  line  which,  passing  through  the  optical  centre  {N) 
of  the  eye,  meets  the  retina  at  a  point  {A  )  sHglitly  to  the 
inner  side  of  the  macula  lutea  [M). 

In  treating  of  the  eye  we  have  to  consider  two  sets  of 
visual  objects,  viz.  distant  objects,  and  near  objects.  Distant 
I  objects  are  those  at  6  metres  and  more  from  the  eye ;  near 
;  objects  are  those  closer  to  the  eye  than  6  metres.  For  practi- 
cal purposes,  the  rays  which  pass  through  the  pupil,  coming 
from  any  given  point  of  a  distant  object,  are  as  good  as  parallel 
(for  their  divergence  is  very  slight)  when  they  reach  the  eye, 
and  we  regard  them  as  parallel. 


Fig.  12. 


Kepe ACTION. — By  the  Eefraction  of  the  Eye  is  meant  the 
faculty  it  has  when  at  rest  {i.e.  without  an  effort  of  accommoda- 
tion) of  altering  the  direction  of  rays  of  light  which  pass  into 
it,  making  parallel  rays  convergent,  and  divergent  rays  less 
divergent. 

In  Normal  Eefraction,  or  Emmetropia  {efjb^erpo'i  coy\r),  as 
it  is  termed,  parallel  rays  (Fig.  12,  in  which  the  object  from 
which  the  rays  come  is  supposed  to  be  6  metres  or  more  from 
the  eye)  are  brought  to  a  focus  on  the  layer  of  rods  and  cones 
of  the  retina,  and  form  there  a  distinct  inverted  image  of  the 
point  or  object  from  which  they  come.  In  other  words,  the 
retina  is  jolaced  at  the  principal  focus  of  the  dioptric  system 
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of  the  eye,  which  is  thus  adapted  for  parallel  rays,  and  its 
"  far  point "  {vide  infra)  is  at  infinity. 

Accommodation. — The  eye  can  see  near  objecfs  distinctly, 


Fig.  13. 


as  well  as  distant  objects,  yet  the  rays  from  any  given  point 
(«,  Fig.  13)  of  a  near  object  reach  the  eye  with  a  divergence 
so  considerable  that  they  could  not  be  brought  to  a  focus 
on  the  retina  by  the  unaided  refraction,  but  would  converge 
towards  a  point  (their  conjugate  focus  a')  behind  the  retina, 
and  would  not  form  a  distinct  image  on  the  latter,  but  merely 
a  blurred  image  or  circle  of  diffusion  (at  h  c).    An  increase  of 


Fig.  14.— cornea;  a,  anterior  chamber;  Z,  lens;  v,  vitreous  humour; 
i,  iris  ;  z,  zonula  of  Zinn  ;  m,  ciliary  muscle. 

refracting  power  in  the  eye  is  therefore  necessary,  in  order 

that  near  objects  may  be  distinctly  seen.    It  is  this  increase 

in  the  refracting  power  for  the  purpose  of  near  vision  which 

is  called  Accommodation. 
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The  Mechanism  of  Accommodation  is  as  follows :— The 

ciliary  muscle  {m,  Fig.  U)  contracts,  thus  drawing  forward  the 
choroid  and  ciliary  processes,  and  relaxing  the  zonula  of  Zinn 
{z),  which  is  attached  to  the  latter.  The  lens  {I),  which  was 
flattened  by  the  tension  of  the  zonula,  is  now  free  to  assume 
a  more  spherical  shape,  in  response  to  its  own  elasticity.  The 
posterior  surface  of  the  lens  scarcely  alters  in  shape,  being 
fixed  in  the  patellary  fossa,  but  the  anterior  surface  becomes 
more  convex,  thus  increasing  its  refracting  power.  Associated 
with  the  act  of  accommodation  is  a  contraction  of  the  pupil. 
The  accompanying  figure  (Fig.  14)  represents  the  changes 
which  take  place  in  accommodation,  the  dotted  lines  indicat- 
ing the  latter  state. 

Far  Point  and  Near  Point. — It  is  possible  for  the  eye 

to  see  objects  accurately  at  every  distance,  from  its  Far  Point, 
i.e.  its  most  distant  point  of  distinct  vision  (Punctum  Remotum, 
— E..),  up  to  a  point  only  a  few  centimetres  from  the  eye,  called 
the  ITear  Point  (Pu.nctum  Proximum, — P.).  We  can  find  the 
latter  by  directing  the  patient  to  look  at  a  page  printed  in 
small  type,  and  by  bringing  it  slowly  closer  and  closer  to 
his  eye,  until  a  point  is  reached  where  he  cannot  distinguish 
the  words  and  letters,  which  become  blurred.  A  point  very 
slightly  more  removed  from  the  eye  than  this,  where  he  can 
read  distinctly,  is  the  near  point.  Between  the  near  point 
and  the  eye  vision  is  indistinct,  because  no  effort  of  the  ciliary 
muscle  can  produce  the  amount  of  convexity  of  the  lens  re- 
quired for  so  short  a  distance. 

The  Amplitude  of  Accommodation.— This  is  the  amount 

of  accommodative  effort  of  which  the  eye  is  capable,  i.e.  the 
effort  it  makes  in  order  to  adapt  itself  from  its  far  point  up  to 
its  near  point.  The  amplitude  of  accommodation  {a),  there- 
fore, is  equal  to  the  difference  in  the  refracting  power  of  the 
eye  at  rest  (r)  and  when  its  accommodation  is  exerted  to  the 
utmost  (p),  as  expressed  by  the  formula  a=p-  r.  It  may  be 
represented  by  that  convex  lens  placed  close  in  front  of  the 
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eye,  which  would  take  the  place  of  the  increased  convexity  of 
the  lens,  or,  in  other  words,  which  would  giye  to  rays  coming 
from  the  nearest  point  of  distinct  vision  a  direction  as  if  they 
came  from  the  farthest  point.  The  number  of  this  lens 
expresses  the  amplitude  of  accommodation  in  a  given  eye. 
For  example  :  if,  in  an  emmetropic  eye  {E,  Fig.  15),  the 


i'lu.  15. 


near  point  be  situated  at  20  cm.,  then  a  convex  lens  (L)  of  20 
cm.  focal  length  placed  close  to  the  eye  (between  that  point 
and  the  eye)  would  give  to  rays  coming  from  the  near  point  a 
direction  (i.e.  would  make  them  parallel)  as  though  they  came 
from  a  distant  object,  and  this  normally  refracting  eye  would 
then  be  enabled,  by  aid  of  its  refraction  alone,  to  bring  these 
rays  to  a  focus  on  the  retina.  Making  use  of  the  above  equa- 
tion, we  find  in  this  case — since  a  focal  length  of  20  cm.  repre- 
sents a  lens  of  5  D — that  a=5  — but  E.  being  situated  at 

.  ^  .  .  11 

infinity,  we  designate  it  by  the  sign  oo  3  hence,  ?•  =  —  =  —  =  0  ; 

therefore,  a=  5  -  0 = 5  D.i  E,  co 

1  It  must  be  observed  that  E,  represents  the  distance  of  the  Far  Point 
from  the  eye,  while  r  represents  the  refr active  ])oioer  which  is  added  to  the 
eve  by  accommodation  or  by  a  lens,  in  order  to  adapt  it  for  the  distance  R. 

Hence,  it  is  evident  that  r—  -,  because  the  strength  or  refractive  power  of  a 

li 

lens  is  inversely  as  its  focal  length,  e.g.  a  lens  of  the  strength  of  4  D  will 

haveafocallengthof  ^thatofalensof  lD,r.e.— =^^^^^^"=  0  25  cm. 

4  4 

(see  above,  numbering  of  Trial-Lenses).  Similarly,    =-  and  a  =  - ;  P 

P  A 

representing  the  distance  of  the  Near  Point,  and  A  the  focal  leugth  of 
the  lens  which  represents  the  Accommodation. 
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The  amount  of  amplitude  of  accommodation  (i.e.  the  num- 
ber of  the  lens  which  would  represent  it)  is  the  same  in  every 
kind  of  i^efraction,  according  to  the  age  of  the  individual,  but 
in  emmetropia  alone  is  «=p  as  above,  because  in  it  alone  is  ?'=0. 

Under  the  head  of  "  Anomalies  of  Accommodation,"  chap, 
ii.,  will  be  found  Professor  Bonder's  diagram  representing  the 
amplitude  of  accommodation  at  different  ages. 

Connection  between  Accommodation  and  Convergence 

(Relative  Accommodation). — In  the  emmetropic  eye,  with 
every  degi-ee  of  convergence  of  the  visual  lines,  a  certain 
effort  of  accommodation  is  associated.'-  Thus,  if  the  object  be 
situated  2  metres  from  the  eye,  the  visual  lines  converge  to 
that  point,  and  a  certain  effort  of  accommodation  is  made. 
But  this  connection  between  accommodation  and  convergence 
is  somewhat  elastic,  for  the  accommodative  effort  may  be  in- 
creased or  decreased,  while  the  object  is  kept  distinctly  in 
view,  and  the  same  convergence  maintained.  That  it  may  be 
increased  is  shown  by  the  experiment  of  placing  a  weak  con- 
cave glass  before  the  eye,  when  it  will  be  fovmd  that  the  object, 
is  still  distinctly  seen.  And  if  a  weak  convex  glass  be  then 
held  before  the  eye,  the  object  will  also  be  clearly  seen,  show- 
ing that  the  accommodative  effort  may  be  lessened,  without 
affecting  vision  or  convergence.  This  amplitude  of  accommoda- 
tion'for  a  given  point  of  convergence  of  the  visual  lines,  found 
by  the  strongest  concave  and  strongest  convex  glasses  with 
which  the  object  can  still-  be  distinctly  seen,  is  called  the 
Relative  Amplitude  of  Accommodation.  That  part  of  it  which 
is  already  in  use,  and  is  represented  by  the  convex  lens,  is 
'termed  the  negative  part;  while  the  positive  part  is  represented 
by  the  concave  lens,  and  has  not  been  brought  into  play.  For 
sustained  accommodation  at  any  distance,  it  is  necessary  that 
the  positive  part  of  the  relative  amplitude  of  accommodation 
be  considerable  in  amount. 

'  A  common  centre  in  the  brain  governs  these  motions,  and  contraction 
of  the  pupil. 
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Moreover,  the  convergence  may.  be  altered,  while  the  same 
effort  of  accommodation  is  maintained,  as  is  shown  by  the 
experiment  of  placing  a  weak  prism  with  its  base  inwards 
before  one  eye.  In  order  that  the  object  may  then  be  seen 
singly,  it  will  be  necessary  for  the  eye  before  which  the  prism 
is  placed  to  rotate  somewhat  ontwards,  and  it  will  be  fonnd 
that  the  individual  can  do  this,  while  at  the  same  time  he  sees 
the  object  with  the  same  distinctness,  showing  that  the  same 
effort  of  accommodation  has  been  maintained,  although  the 
angle  of  convergence  of  the  visnal  axis  is  less  than  before. 


The  Metee  An&lb, 

If  the  visual  line  {E  1,  Fig.  16)  of  an  eye  i'has  to  be  brought  to  bear 
o:i  a  point  (1,  Fig.  16)  1  metre  distant  from  it  in 
the  median  line  (il/ 1),  the  angle  of  convergence 
{E  1  M)  which  the  visual  line  thus  makes  with 
the  median  line  is  called  the  Metre  Angle.  It 
expresses  the  degree  of  convergence  necessary 
for  binocular  vision  at  that  distance,  and  is  em- 
ployed as  the  unit  for  expressing  other  degrees 
of  convergence.  If,  for  example,  an  object  be 
situated  \  a  metre  (J,  Fig.  16)  from  the  eye,  the 
angle  of  convergence  {E\M^  must  be  practically 
twice aslargeasat  1  metre :  C. (Convergence)  =  2 
metre  angles.  If  the  object  be  only  J  of  a  metre 
distant,  3  metre  angles  are  required:  C.  =  3  metre 
angles.  If  the  object  be  situated  2  metres  from 
the  eye,  the  angle  of  convergence  will  be  only 
one-half  as  great  as  at  1  metre,  and  here  C.  =  ^ 
metre  angle ;  while  if  the  eye  is  directed  towards 
a  distant  object  (i?),  there  will  be  no  angle  of 
convergence,  and  if  the  visual  lines  be  divergent 
the  metre  angle  will  be  negative. 

Now,  the  average  normal  emmetropic  eye  re- 
quires, for  each  distance  of  binocular  vision,  as 
many  metre  angles  of  convergence  as  it  requires 
dioptries  of  accommodation.  For  a  distance  of 
1  metre  an  effort  of  accommodation  of  1  dioptry  is  required,  and  also  1 
metre  angle  of  convergence ;  at  \  metre  from  the  eye  3  D  of  accommoda- 
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tion  and  3  metre  angles,  and  so  on ;  while  for  distant  objects  neither 
angle  ol'  convergence  nor  efEort  of  accommodation  is  required. 

The  Angle  Gamma. 

neinnry  line  (P*  P,  Fig.  17)  which  passes  through 
the  cen  tre  (  f)  of  the  cornea  and  the  pos- 
terior pole  (P)  of  the  globe,  i.e.  a  point 
.situated  between  the  macula  lutea  {M) 
;ind  the  optic  papilla  The  Visual 

Line  (M  0)  unites  the  point  of  fixation 
(  0) — the  object  looked  at —  with  the  ma- 
cula lutea.  It  does  not  coincide  with  the 
optic  axis,  but  crosses  it  at  the  principal 
optic  centre  (A")  of  the  eye.  The  Line 
of  Fixation  joins  the  centre  of  rotation 
(^R)  of  the  eye  with  the  point  of  fixation. 
The  Angle  y  is  the  angle  0  RP"  formed 
at  the  centre  of  rotation  by  the  optic  axis 
and  the  line  of  fixation. 

The  line  of  fixation  and  the  visual  line 
so  nearly  coincide  that  in  practice  we  re- 
gard them  as  identical ;  and  hence,  in 
practice,  the  angle  yistlie  angle  0 KP . 
It  should  not  be  confounded,  as  is  often 
the  case,  with  The  Angle  Alpha,  which  is 
the  angle  0  K  C  formed  at  the  nodal 
point  by  the  visual  line  and  the  major 
axis  (C  K)  of  the  corneal  ellipse.  This 
axis  rarely  passes  through  the  centre  of 
the  cornea  ;  but  as  it  never  lies  far  from 
the  latter,  the  difference  in  dimension 
between  the  two  angles  is  very  slight. 
In  order  to  measure  the  angla  y,  the  eye  is  placed  at  the  perimeter  as 
for  an  examination  of  its  field  of  vision.  By  means  of  the  corneal  reflec- 
tion of  a  candle-flame,  which  latter  is  moved  along  the  arc  of  the  peri- 
meter, the  centre  of  the  cornea  is  found.  The  position  of  the  flame  at  the 
perimeter  then  gives  the  angle  y.    The  average  size  of  the  angle  y  is  o°. 

THE   SENSE   OF  SIGHT. 

The  Sense  of  Sight  consists  of  three  Visual  Perceptions  or 
Sub-Senses ;  namely,  the  Light-Sense,  the  Colour-Sense,  and 
the  Form-Sense.    (See  chap,  xvii.) 
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The  Light-Sense  is  the  power  the  retina,  or  the  visual  cen- 
tre, has  of  perceiving  gradations  in  the  intensity  of  iUumina- 
tion.  The  most  convenient  clinical  method  of  testing  the 
light-sense  seems  to  be  the  photometer^  invented  by  Mesisrs. 
Izard  and  Chibret.  On  looking  through  this  instrument 
towards  the  sky  two  equally  bright  discs  are  seen.  By  a 
simple  mechanism  one  of  the  discs  can  be  made  darker.  If  the 
eye  does  not  perceive  the  difference  in  illumination  between  the 
two  discs  within  5°,  its  light-sense  is  abnormal ;  or  we  may  say 
its  L.D.  (Light  Difference)  is  too  high.  Again,  if  one  disc 
be  made  quite  dark,  and  be  then  gradually  lighted,  the  patient 
is  reqvured  to  indicate  the  smallest  degree  of  light,  or  L.M. 
(Light  Minimum),  by  which  he  can  observe  the  disc  issuing 
from  the  darkness.    This  should  not  be  more  than  1°  or  2°. 

In  practical  ophthalmology  the  light-sense  is  not  yet  of 
much  interest;  but  it  is  stated  that  diseases  primarily  involving 
the  nervous  elements  in  the  retina  and  optic  nerve  show  a 
tendency  to  defective  L.D. ;  while  diseases  primarily  involving 
the  choroid  and  retina  cause  defective  L.M.^ 

The  Colour-Sense  is  the  power  the  eye  has  of  distinguish- 
ing light  of  different  wave-lengths.  According  to  the  Young- 
Helmholtz  theory  the  retina  possesses  three  sets  of  colour- 
perceiving  element.s,  those  for  Red,  Green,  and  Blue  or  Violet. 
These  are  termed  primary  colours,  all  other  colours  being 
compounds  of  them. 

According  to  Hering's  theory,  the  colour-sense,  and  the 
light  -sense,  depend  upon  chemical  changes  in  the  I'etina,  or  in 
the  "  visual  substances  "  situated  in  the  retina.    He  suggests 

'  To  be  had  of  Roulot,  Paris. 

2  The  Light-Sense  and  the  Adaptation  of  the  Eetina,  although  related 
functions,  must  not  be  confounded  one  with  the  other.  By  the  latter  is 
meant  the  power  the  retina  has  of  gradually  adapting  itself  to  see  when  the 
individual  passes  from  a  bright  into  a  dim  light.  When  it  cannot  do  this 
with  normal  rapidity,  or  to  a  normal  degree,  the  symptom  called  night- 
blindness  results.  It  is  quite  possible  for  the  light-sense  to  be  normal, 
and  yet  for  the  retinal  adaptation  to  be  very  defective,  and  vice  versa. 
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tlie  existence  of  three  different  visual  substances,  the  white- 
black,  the  red-green,  and  the  blue-yellow,  by  the  vising  up  or 
"  Dissimilation,"  and  restoration  or  "  Assimilation,"  of  which 
substances  the  sensations  of  light  and  colour  are  produced. 
In  the  case  of  the  white-black  substance  the  sensation  of 
white  or  of  light  corresponds  to  the  process  of  dissimilation, 
while  the  sensation  of  black  or  of  dai-kness  corresponds  to  the 
process  of  assimilation.  For  the  red-green  and  blue-yellow 
substances  ib  cannot  be  said  which  colour -sensation  implies 
assimilation,  and  which  dissimilation.  The  members  of  the 
black-white  pair  can  mingle  with  each  other  and  with  those 
of  the  other  two  pairs  ;  but  the  respective  members  of  the 
two  colour  pairs  (being  "  contrast  colours "),  e.g.  blue  and 
yellow,  cannot  unite  with  each  other. 

In  testing  the  colour-sense  the  spectral  colours  are  the  best 
for  exact  experiments,  but  the  difficulty  of  producing  them  at 
every  moment,  and  of  combining  them,  renders  them  of  little 
clinical  vise. 

The  clinical  method  commonly  employed  for  testing  the 
colour-sense  is  that  of  Professor  Holmgren,  of  Upsala,  which 
is  based  upon  the  Young-Helmholtz  theory.  The  test-objects 
used  are  colovired  wools,  of  which  a  large  number  of  skeins  of 
every  hue  are  thrown  together. 

Test  I.  {vide  inside  of  end  cover)  consists  in  presenting  to 
the  individual,  in  good  diffused  daylight,  a  pale  but  pure 
green  sample,  and  requiring  him  to  select  out  of  the  bundle 
of  wools  of  all  colours  before  him  all  of  those  samples  which 
seem  to  him  to  correspond  to  the  test  sample.  If  he  does  this 
correctly,  it  is  unnecessary  to  proceed  further  ;  the  individual 
has  normal  colour-sense.  Amongst  the  skeins,  however,  there 
are  some  which  are  termed  colours  of  confusion  (greys,  buffs, 
straw-colour,  etc.) ;  and  if  he  select  one,  or  several,  of  these 
he  is  colour-blind. 

If,  now,  we  want  to  ascertain  the  kind  and  degree  of  his 
defect,  we  proceed  to  Test  Il.a.    A  pink  (mixture  of  blue  and 
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red)  skein  is  given  to  be  matched.  If  this  be  correctly  done, 
we  term  the  person  incompletely  colour-blind.  But  if  blue 
and  violet,  or  one  of  them,  be  selected,  he  is  red-blind  (sees 
only  the  blue  in  the  mixture  of  blue  and  red).  If  he  select 
gi-een  or  grey,  or  one  of  them,  he  is  green-blind. 

In  order  to  corroborate  the  investigation  we  may  employ 
Test  II. 6.  A  vivid  red  skein  is  given.  The  red-blind  chooses, 
besides  red,  green  and  brown  shades  darker  than  the  red; 
while  the  green-blind  chooses  green  and  brown  shades  lighter 
than  the  red.  But  I  believe  myself,  and  I  think  it  is  now 
very  generally  recognised,  that  red-blindness  and  green-blind- 
ness invariably  go  together.  In  violet  (or  blue)  blindness 
purple,  red,  and  orange  will  be  confused  in  Test  Il.a,  but 
this  is  an  extremely  rare  variety  of  colour-blindness.  Total 
colour-blindness  will  be  recognised  by  a  confusion  of  all 
shades  having  the  same  intensity  of  light,  and  is  also  rare. 
It  is  impossible  by  this  test  for  any  colour-blind  person  to 
escape  detection. 

The  individual  tested  should  not  be  allowed  to  name  the 
colours,  but  merely  to  match  them,  as  above  described.  The 
reason  for  this  is  twofold.  First,  because,  although  the  con- 
genitally  colour-blind  person  is  usually  unaware  of  his  defect, 
yet  experience  has  taught  him  which  of  his  sensations  are 
called  blue,  red,  etc.,  by  other  people;  and  hence  he  can 
often  apply  the  right  names  to  colours  which  he  really  does 
not  see  as  such.  He  is  assisted  in  this  by  whatever  of  colour- 
sight  is  left  to  him,  and  by  the  brightness  and  saturation 
of  the  different  colours,  but  is  liable  to  frequent  mistakes 
Again,  when  the  colour-blind  person  does  happen  to  know  of 
his  defect,  he  is  often  desirous  of  concealing  it,  either  because 
he  IS  ashamed  of  it,  or  from  interested  motives. 

A  certain  proportion  of  people  (3-5  par  cent,  of  men,  and 
less  than  1  per  cent,  of  women)  are  congenitally  colour-blind 
m  greater  or  less  degree,  without  any  diminution  in  the  other 
visual  iunctions. 
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Acquired  colour-blindness  is  found  in  toxic  amblyopia,  and 
in  atrophy  of  the  optic  nerve. 

The  Form-Sense  (Acuteness  of  Vision)  is  the  faculty 

the  eye  possesses  of  perceiving  the  shape  or  form  of  objects, 
and,  in  clinical  ophthalmology,  the  testing  of  this  function  is 
an  important  and  ever-recurring  duty. 

In  order  that  an  eye  may  have  good  sight  it  is  necessary, 
not  only  that  its  optic  nerve,  retina,  choroid,  and  refracting 
media  be  healthy,  but  also  that  its  refraction  and  accommoda- 
tion be  normal.  When  applied  to  by  a  patient  on  account  of 
imperfect  sight,  it  is  our  first  duty,  as  a  rule,  to  ascertain 
accvirately  the  condition  of  refraction  and  accommodation  of  his 
eyes.  Should  these  be  abnormal,  and  it  be  found  that  by  aid 
of  the  correcting  glasses  perfect  vision  is  obtained,  we  may  in 
general  conclude  that  the  eye  is  organically  sound,  and  that 
the  patient's  complaints  are  due  to  the  defect  in  accommodation 
or  refraction.  If  the  glasses  do  not  restore  perfect  vision, 
we  must  then,  by  the  ophthalmoscope  and  other  methods, 
decide  the  nature  of  the  defect. 

By  Acuteness  of  Yision  (T.)  is  meant  the  power  which  an 
eye,  or  rather  its  macula  lutea,  has  of  distinguishing  fcrm,  any 
anomaly  of  its  refraction,  if  such  exist,  having  been  first  cor- 
rected, i.e.  while  the  patient  wears  the  correcting  glasses. 

Now,  in  order  to  measure  the  acuteness  of  vision,  we  must 
have  a  normal  standard  for  comparison,  i.e.  we  must  find  what 
is  the  size  of  the  smallest  retinal  image  whose  form  can  be 
distinguished.  We  cannot  measure  this  image  directly;  but 
as  its'lize  is  proportional  to  the  visual  angle-the  angle  which 
the  object  subtends  at  the  eye-it  is  sufiicient  to  determine 
the  smallest  visual  angle  under  which  the  form  of  an  object 
can  be  distinguished.  It  has  been  found,  experimentally,  tiiat 
the  average  size  of  this  angle  is  5'. 

In  order  practically  to  ascertain  the  acuteness  of  vision,  we 
place  our  patient  with  his  back  to  the  light,  while  facing  him, 
at  a  distance  of  6  metres,  and  in  good  light,  are  placed  Snellen  s 
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Test-Types  for  distance.  These  types  are  so  designed  that,  at 
the  distance  at  which  they  should  be  seen,  they  each  subtend 
an  angle  of  5'  at  the  eye.  The  largest  type  should  be  seen  at 
60  metres  (Fig.  18)  by  the  normal  eye,  and  the  types  range  from 
this  down  to  a  size  visible  not  farther  olf  than  6  metres.  If  V= 
Acuteness  of  Vision,  d=the  distance  from  the  eye  to  be  tested 
to  the  test-types,  and  D  =  the  distance  at  which  the  type  should 
be  distinguishable,  then  V=5.  For  example,  if  d=6  metres,  a 
distance  which  most  rooms  can  command,  and  if  the  eye  see 
type  D=6,  then  V=|=  1,  or  normal  V  ;  but  if  at  6  metres  the 


n=6o 


Fift.  18. 

eye  see  only  D  =  60,  which  should  be  seen  at  60  metres,  then 
V"=/^,  or  very  imperfect  vision. 

Should  the  patient's  sight  be  so  bad  that  he  is  unable  to 
read  any  of  the  letters,  it  may  be  tested  by  trying  at  what 
distance  he  can  count  the  surgeon's  fingers  \  and  if  he  cannot 
even  do  that,  then  his  power  of  perception  of  light,  his  "  P.L.," 
should  be  tested.  This  is  done  by  means  of  a  lamp  in  a  dark 
room,  the  eye  being  alternately  covered  and  uncovered,  and 
the  patient  being  required  to  say  when  it  is  "light,"  and  when 
"  dark."  If  the  flame  be  gradually  lowered,  the  smallest  degree 
of  illumination  perceptible  will  be  ascertained. 

The  eyes  must  be  examined  separately,  that  one  not  under 
examination  being  excluded  from  vision  by  being  shaded  with 
the  patient's  own  hand  or  other  suitable  screen ;  but  it  must 
not  be  at  all  pressed  on,  as  any  pressure  would  dim  its  vision 
Y.-hen  ifc:i  turn  for  examination  may  come. 
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lu  advanced  age  tlie  aeuteness  of  vision  is  reduced,  owing 
to  certain  senile  changes  in  the  eye. 

THE  FIELD   OF  VISION. 

By  the  Field  of  Vision  (F.Y.)  is  meant  the  space  within 
which,  when  one  eye  is  closed,  objects  can  be  seen  by  its  fellow, 
the  gaze  of  the  latter  being  fixed  the  while  on  some  one  object 
or  point.  Thus  if,  standing  on  a  hill,  we  fix  the  gaze  of  one 
eye  on  some  object  on  the  plain  below,  the  field  of  vision 
includes  not  only  that  object,  but  also  many  others  for  miles 
around  it.  If  the  fixation  object  be  nearer  to  us,  our  field  of 
vision  will  be  proportionately  diminished  in  extent. 

The  fixation  object  is  seen  by  central  or  direct  vision,  its 
image  being  formed  on  the  macula  lutea ;  the  other  objects  in 
the  field  of  vision  correspond  with  as  many  different  points  in 
the  more  peripheral  parts  of  the  retina,  and  are  seen  by  eccen- 
tric or  indirect  vision.  Eccentric  vision  is  of  great  importance 
for  the  euidin^  of  ourselves  and  avoiding  obstacles  in  our  way. 
Its  use  may  be  realised  by  the  experiment  of  looking  through 
a  small-bore  cyhnder  {e.g.  a  roll  of  music)  with  one  eye,  thus 
cutting  off"  its  eccentric  field,  while  the  other  eye  is  closed. 

The  Dimensions  of  the  Field  of  Vision  may  be  measured 

by  means  of  an  instrviment  called  the  perimeter.  This  is  a 
semicircular  metal  band,  which  revolves  upon  its  middle  point, 
being  in  this  way  capable  of  describing  a  hemisphere  in  space. 
The  arc  is  divided  into  degrees  marked  on  it,  from  0°  placed  at 
its  middle  point,  to  90°  at  either  extremity.  At  the  centre  of 
the  hemisphere  is  situated  the  eye  under  examination,  while  the 
fixation  point  is  placed  exactly  opposite,  in  the  centre  of  the 
semicircle.  A  small  square  bit  of  white  paper,  the  test  object, 
is  slowly  moved  along  the  inner  surface  of  the  arc  from  the 
periphery  towards  the  centre,  until  it  comes  into  view.  The 
horizontal,  vertical,  and  two  intermediate  meridians,  at  the 
least,  should  be  examined  by  placing  the  arc  of  the  perimeter 
in  the  corresponding  planes.    The  boundary  of  the  field  may 
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be  noted  on  a  diagram  ov  cliart  (Fig.  19),  which  represents 
the  projection  of  a  sphere  on  a  plane  surface. 

The  radii  represent  different  meridians,  which  may  be  de- 
termined by  a  dial  with  pointer  on  the  back  of  the  perimeter, 
while  the  concentric  circles  correspond  with  the  degrees  marked 
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Fig.  19.— Chart  of  F.V.  of  Eight  Eye. 

on  the  perimeter.  A  pencil  mark  is  placed  on  the  chart  at  the 
spot  corresponding  to  that  on  the  perimeter  at  which  the  test 
object  comes  into  view,  and,  when  the  different  meridians  have 
been  examined,  these  marks  are  united  by  a  continuous  line, 
which  then  represents  the  outer  boundary  of  the  F.V. 

The  normal  F.V.  is  not  circular,  but  extends  outwards 
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abovit  95°,  upwards  about  53°,  inwards  about  47°,  and  down- 
wards about  65°,  as  represented  by  the  strong  curve  in  Fig.  19. 
The  limitation  vipwards  and  inwards  is  chiefly  due  to  the  pro- 
jection of  the  siipra-orbital  margin  and  the  bridge  of  the  nose, 
but  also  to  the  fact  that  the  outer  and  lower  parts  of  the 
retina  are  less  practised  in  seeing  than  are  the  iipper  and 
inner  parts,  and  their  functions  consequently  less  developed. 
The  acuteness  of  vision  diminishes  progressively  towards  the 


Fig.  20. 


periphery  of  the  field,  two  points  of  a  certain  size  close 
together  being  distinguishable  from  each  other  only  a  short 
distance  from  the  fixation  point,  while  the  farther  towards  the 
periphery  the  larger  must  be  the  test  objects. 

Fig.  20  serves  to  illustrate  the  projection  of  the  field  of 
vision  on  the  semicircle  of  the  perimeter  to  its  extreme 
temporal  (95°)  and  its  extreme  nasal  (47°)  boundaries,  as  well 
as  the  portion  of  the  retina  {a  to  h)  which  corresponds  to 
this  extent  of  field,  and  it  shows  that  the  secsitive  portion 
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of  the  retina,  or  rather  perhaps  the  portion  of  the  retina 
which  is  most  used,  extends  farther  forward  on  the  nasal 
than  on  the  temporal  side.  The  diagram  also  explains  the 
remarkable  fact  that  the  field  extends  in  the  temporal 
direction  more  than  90°. 


Fia.  21  {Landolt).—Qhd,Tt  of  F.V.  of  Left  Eye. 


The  Blind  Spot  of  Mariotte  is  a  small  blind  island,  or 
scotoma,  situated  about  15°  to  the  outer  side  of  the  point  of 
fixation,  and  just  below  the  horizontal  meridian.  It  is  shown 
as  a  white  spot  in  Fig.  21.  It  is  due  to  the  optic  papilla,  for 
at  that  place  the  outer  layers  of  the  retina  are  wanting,  and 
hence  there  is  there  no  power  of  perception.    There  are  also. 
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occasionally,  minute  blind  spots  in  the  field  due  to  large 
retinal  vessels,  which  interfere  with  the  formation  of  the 
image  upon  the  layer  of  rods  and  cones. 

Tlm^  Perception  of  Coloiors  in  the  Periphery  of  the  Field  csinhe 
examined  with  the  perimeter,'  by  means  of  bits  of  coloured 
paper  4  mm.  square.  It  has  been  in  this  way  ascertained 
that  the  boundaries  of  the  power  of  eccentric  perception  for 
the  different  colours  do  not  seem  to  correspond  with  the 
boundary  for  white  light,  nor  do  the  boundaries  of  the  different 
colours  coincide.  Examining  from  the  periphery  towards  the 
centre  by  ordinary  day-light,  blue  is  the  colour  which  can  be 
distinguished  as  such  most  eccentrically,  its  field  extending 
nearly  as  far  as  the  general  F.V. ;  then  come  yellow,  orange, 
red,  and,  with  the  most  limited  field,  green.  Blue,  red,  and 
green  being  the  most  important,  their  fields  are  noted  in 
Fig.  21.  Although  the  respective  colours  are  distinguishable 
within  the  limits  indicated,  they  are  by  no  means  so  brilliant 
in  hue  as  when  seen  by  direct  vision.  It  has,  however,  been 
demonstrated  that  every  colour  is  recognisable  up  to  the 
outer  limit  of  the  F.Y.  if  sufiiciently  illuminated;  so  that 
there  is,  in  fact,  no  absolute  colour-blindness  in  these  parts  of 
the  retina,  but  merely  a  diminished  sensitiveness  to  coloured 
light. 


CHAPTER  II. 

ABNORMAL  REFRACTION  AND 
ACCOMMODATION. 

I  HAVE  explained  what  is  meant  by  Normal  Refraction,  or 
Emmetropia  (e/n-fierpov,  the  standard  ;  coyp',  eye).  We  recog- 
nise three  different  forms  of  Abnormal  Refraction,  or  Ametro- 
pia [a,priv.;  fxerpov,  standard;  M\Jr).  1.  Hypermetropia  {inrep, 
over;  fierpov,  standard;  afyjr),  in  which  the  principal  focus  of 
parallel  rays  of  light  lies  behind  the  retina.  2.  Myopia 
(fiveLV,  to  close;  wyjr),  or  Short-sight,  in  which  the  principal 
focus  of  such  rays  lies  in  front  of  the  reiina.  3.  Astigmatism 
(a,  priv.;  arly/j-a,  a  2^oint),  in  which  the  refraction  of  the  eye  in 
its  diiierent  meridians  is  different, 

Hypermetropia. 

In  a  large  proportion  of  cases,  this  form  of  Ametropia  is 
due  to  the  eyeball  being  too  short  in  its  antero-posterior  axis 
(Axial  H).  It  may  also  depend  upon  deficient  refracting 
power  in  the  dioptric  media  (Curvatiire  H). 


Fig.  22. 


Parallel  rays  of  light  falling  into  the  hypermetropic  eye  {E, 
Fig.  22)  do  not  meet. on  the  retinn,  but  converge  towards  a 
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point  (o)  situated  behind  it.  Consequently,  these  rays  do  not 
form  on  the  retina  a  distinct  image  of  the  object  looked  at,  but 
produce  there  a  "  circle  of  diffusion  "  {d  e),  or  blurred  repre^ 
sentation  of  the  object, 

Since,  therefore,  in  hypermetropia  the  retina  is  in  front  of 
the  principal  fccus  of  the  dioptric  system,  rfiys  passing  out  of 


Fig.  23. 

the  eye  from  any  point  (7?,  Fig.  2.3)  on  this  retina  will  pass 
out  as  divergent  rays,  and  will  appear  to  come  from  a  point 
(7i")  situated  behind  the  eye,  which  point  is  the  virtual  con- 
jugate focus  of  the  point  R  (compare  Fig.  5). 

Now,  in  order  to  correct  the  hypermetropia — that  is,  to 
render  the  eye  emmetropic,  so  that  parallel  rays  passing  into 
it  may  be  brought  to  a  focus  on  the  retina — a  convex  lens  (L, 


Fig.  24. 


Fig.  24)  must  be  placed  in  front  of  the  eye,  of  sufficient  strength 
to  render  the  parallel  rays,  before  they  enter  the  eye,  con- 
vergent towards  E',  so  that,  when  they  meet  the  eye,  they 
may  be  brought  to  a  focus  on  the  retina  R,  which  is  the  con- 
iuffate  focus  of  E'.     The  higher  the  hypermetropia,  ?.e.  the 
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shorter  the  antero-posterior  axis  of  the  eyeball,  the  stronger 
must  the  correcting  glass  be.  It  may  be  found  that,  with  a 
lens  of  some  dioptries  less  power,  the  eye  will  see  equally 
well ;  but  this  it  does  by  means  of  an  effort  of  accommodation, 
which  supplements  the  inadequate  refracting  power  of  the 
lens  placed  before  it.  As  we  proceed  to  higher  lenses,  the 
effort  of  accommodation  is  relaxed,  until,  finally,  the  strongest 
lens  with  which  vision  is  still  at  its  best  is  reached,  when,  it 
may  for  the  present  be  assumed,  no  further  effort  of  accom- 
modation is  made,  and  L  represents  the  whole  error  of 
refraction.  In  low  degrees  of  hypermetropia  the  eye  can 
frequently  see  distant  objects  distinctly  by  an  effort  of  ac- 
commodation, which  completely  takes  the  place  of  L.  When 
such  an  eye  is  found  to  have  full  vision  without  a  glass,  a 
beginner  might  fall  into  tbe  error  of  regarding  it  as  emme- 
tropic j  but  if  he  take  the  precaution  of  placing  a  low  convex 
lens  in  front  of  it,  and  then  finds  that  the  acuteness  of  vision 
— the  effort  of  accommodation  being  now  relaxed — remains 
as  good  as  without  the  glass,  he  will  avoid  the  mistake. 

If  a  glass  a  single  number  higher  than  the  exact  measure 
of  the  defect  be  placed  before  the  eye,  vision  again  becomes 
indistinct,  because  the  rays  are  then  brought  to  a  focus  in 
front  of  the  retina,  and  a  circle  of  diffusion  is  formed  on  the 
latter.  The  eye,  in  fact,  is  put  by  such  a  glass  in  a  condition 
of  myopia.  Therefore,  the  strongest  convex  glass  with  lohich  a 
liypermetroinc  eye  can  see  distant  objects  [the  test-types)  most  dis- 
tinctly is  the  glass  ivhich  corrects  its  hypermetropia^  and  is  the 
measure  of  the  latter.  Very  commonly  it  is  only  the  manifest 
hypermetropia  {vide  hifra)  which  is  ascertained  by  this  method, 
unless  the  accommodation  has  been  previously  paralysed  by 
atropine. 

This  method  of  determining  the  refraction  by  means  of  the 
trial-lenses  and  test-types  is  not  relied  on  nowadays  by  oph- 
thalmic surgeons  to  the  same  extent  as  formerly,  the  examina- 
tion of  the  upright  ophthalmoscopic  image,  or  else  retinoscopy, 
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having  largely  taken  its  place.  In  conjunction  with  these  it 
is  a  valuable  method. 

The  degree  of  the  hypennetropia  is  indicated,  as  has  been 
said,  by  the  niimber  of  the  lens  which  corrects  it.  Thus,  if 
the  number  of  the  glass  L  (Fig.  24)  required  to  correct  the 
hypermetropia  of  the  eye  E  be  2-0  D,  we  say  this  eye  is  hyper- 
metropic two  dioptrics,  or  has  a  hypermetropia  of  two  dioptrics 
(H=  2-0  D). 

Amplitude  of  Accommodation  in  Hypermetropia.— When  at  rest  the 
refraction  of  the  hypermetropic  eye  is  deficient ;  consequently  r  must  be 
negative  (—r),  and  the  amplitude  of  accommodation  must  include  the 
power  required  to  adapt  the  eye  to  infinity  ;  therefore— 

a  =  p  ~  {—  r)  =  p  +  r. 
For  example  :  if  the  punctum  proximum  of  a  hypermetropic  eye  of 
5  D  be  at  30  cm.,  what  is  the  amplitude  of  accommodation?    5  D 
is  necessary  in  order  to  make  the  eye  emmetropic,  and  to  accom- 
modate the  emmetropic  eye  to  30  cm.  3-25  D  (V^"  =  3-25)  is  required. 
Hence  a  =  3-25  +  5  =:  8-25  D. 

The  Angle  y  in  Hypermetropia.— In  hypermetropia,  as  in  emmetropia, 
the  cornea  is  cut  to  the  inside  of  its  axis  by  the  visual  line ;  but  in 

hypermetropia  the  angle 
which  the  visual  line  forms 
with  the  axis  of  the  cornea 
is  very  much  greater,  owing 
to  the  shortness  of  the  eye- 
ball, and'  the  effect  is  to 
increase  the  distance  be- 
tween the  macula  lutea  (M) 
and  the  optic  axis  (A)  (Fig. 
Fig.  25.  25).    Consequently,  in  ex- 

treme cases,  when  the  visual  lines  of  a  hypermetropic  individual  are 
directed  to  an  object,  the  axes  of  the  cornea3  may  seem  to  diverge,  and 
thus  the  appearance  of  a  divergent  strabismus  will  be  given. 

The  evil  effects  of  the  constant  and  excessive  demand  upon 
the  accommodation  in  hypermetropia  are  chiefly  these  : — 

1.  Cramp  of  the  Ciliary  Muscle— Its  persistently  main- 
tained contraction  frequently  gives  rise  to  a  tonic  cramp  of 
the  muscle.  '  This  spasm  is  not,  or  may  be  only  partially,  re- 
laxed when  the  correcting  convex  glass  is  held  before  the  eye  ; 
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and,  consequently,  the  whole  or  part  of  the  hypermetropica 
may  be  masked  by  the  cramp.  That  part  of  the  hypermetropia 
which  is  thus  masked  is  called  latent  (HI),  while  the  part 
which  is  revealed  by  the  convex  glass  is  called  manifest  (Hm). 
The  entire  hypermetropia  is  made  up  of  the  latent  and  mani- 
fest H  (H=:  Hm  +  Hl). 

If  the  cramp  be  excessive,  parallel  rays  may  be  kept  con- 
vergent on  the  retina  by  it  alone,  and  vision  may  be  made 
worse,  rather  than  better,  by  even  a  weak  convex  glass  held 
before  the  eye,  the  latter  seeming  then  to  be  emmetropic.  In 
this  case  we  say  that  the  whole  hypermetropia  is  latent. 

Or,  in  extreme  cases  of  accommodative  spasm,  parallel  rays 
may  be  united  in  front  of  the  retina,  and  the  eye  made  ap- 
parently myopic.  Serious  errors  might  therefore  arise  if  this 
cramp  were  overlooked,  as  it  is  very  apt  to  be  in  the  examina- 
tion with  the  trial-lenses.  When  it  is  present  in  a  high  degree, 
the  patient  cannot  maintain  a  sustained  view  of  an  object  at 
any  distance,  without  siiffering  pain  in  and  about  the  eyes.  It 
is  frequently  the  reason  why  perfect  acuteness  of  vision  is 
not  obtained  by  aid  of  the  trial-lenses,  and  the  surgeon  must 
be  careful  not  to  be  led  into  an  error  of  diagnosis  by  it. 
Examination  with  the  ophthalmoscope,  or  paralysis  of  accom- 
modation with  atropine,  will  enable  him  to  avoid  mistakes. 

In  order  to  relieve  this  cramp,  the  ciliary  muscle  must  be 
paralysed  by  a  solution  of  atropine  freely  instilled ;  and  it 
will  often  be  necessary  to  keep  the  accommodation  paralysed 
for  some  days,  and  to  commence  the  use  of  the  correcting 
spectacles  before  the  ejQfect  of  the  atropine  begins  to  wear  off. 
In  this  way  a  recurrence  of  the  spasm  may  be  often  prevented. 

As  life  advances,  and  the  power  of  accommodation  diminishes, 
the  manifest  part  of  the  hypermetropia  increases,  while  the 
latent  part  decreases,  until  finally  Hm  =:  H. 

2.  Accommodative  Asthenopia. — In  looking  at  distant 
objects  the  accommodation  of  the  normal  eye  is  at  perfect  rest, 
and  does  not  come  into  play  until  the  object  is .  approached 
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close  (within  6  m.)  to  the  eye.  But  even  for  distant  objects 
the  hypermetropic  eye  must  accommodate  ;  and  having  for 
those  distances  used  up  part  of  its  accommodative  energy,  it 
has  for  near  objects  actually  less  at  disposition  than  the  normal 
eye.  Hence  we  find  that  hypermetropic  people  often  com- 
plain of  inability  to  sustain  accommodative  efforts  for  near 
objects  for  any  length  of  time.  After  reading,  sewing,  etc., 
for  a  short  time,  sensations  of  pressure  in  the  eyes  and  of 
weieht  above  and  around  them  come  on,  and  the  words  or 
stitches  become  indistinct,  and  cannot  be  distinguished.  The 
work  must  then  be  inteiTupted,  and  after  a  few  minutes'  rest 
can  be  resumed,  but  must  soon  again  be  given  up.  After  a 
Sunday's  rest  the  patient  is  often  able  to  get  on  better  than 
on  the  previous  Saturday.  These  symptoms  depend  simply 
upon  inability  of  the  ciliary  muscle  to  perform  the  excessive 
demands  made  upon  it. 

Accommodative  Asthenopia  {a,priv.;  a66Uo<i,  strength;  wi/r), 
as  this  group  of  symptoms  is  called,  often  appears  suddenly 
during  or  after  illness.  The  explanation  of  this  is  that 
although  hypermetropia  had  always  existed,  yet  in  health  the 
ciliary  muscle  was  equal  to  the  great  eflforts  required  of  it, 
but  in  sickness  it  shared  the  debility  of  the  system  in  general. 
To  relieve  accommodative  asthenopia,  we  have'  merely  to  pre- 
scribe those  lenses  for  near  work  which  correct  the  hyper- 
metropia, and  by  this  means  to  place  the  eyes  in  the  position 
of  emmetropic  eyes. 

3.  Internal,  or  Convergent,  Concomitant  Strabismus. 

 This  condition  has  a  certain  relation  to  hypermetropia.  It 

will  be  treated  of  in  the  chapter  on  the  Motions  of  the  Eye- 
balls and  their  Derangements  (chap.  xxi.). 

The  Prescribing  of  Spectacles  in  Hypermetropia  — 

If  a  person  be  found  to  be  hypermetropic,  but  that  his  acute- 
ness  of  vision  without  glasses  is  good,  or  as  good  as  he  desires, 
and  that  he  complains  of  no  asthenopic  symptoms,  glasses  need 
not,  indeed  should  not,  be  prescribed  for  him.    No  disease  in 


ciiAr.  II.] 


MYOPIA. 


31 


his  eye  will  result  from  his  going  without  glasses.  At  the 
most  he  may  get  cramp  of  accommodation. 

If  the  patient  complain  of  imperfect  distant  vision  due  to 
hypermetropia,  then  those  lenses  which  correct  the  Hm  may 
be  prescribed  for  distant  vision,  to  be  worn  either  constantly 
or  occasionally,  as  he  may  desire.  Such  a  patient  is  almost 
certain  to  complain  also  of  accommodative  asthenopia ;  while 
many  patients  will  be  met  with  who  complain  of  the  latter, 
yet  express  themselves  as  perfectly  satisfied  with  their  distant 
vision.  For  relief  of  the  asthenopia  it  is  usually  enough  to 
prescribe  spectacles  for  near  work  which  will  correct  the  Hm, 
along  with  1  D  or  2  D  of  the  HI,  if  the  latter  exist. 

If  there  be  excessive  cramp  of  accommodation,  glasses  to 
correct  the  whole  hypermetropia  should  be  worn  while  the 
eye  is  under  atropine ;  and  afterwards  as  much  of  the  HI  as 
possible,  along  with  the  Hm,  should  be  corrected  by  glasses  to 
be  worn  constantly. 

Myopia,  or  Short-sight. 

This  form  of  ametropia  is  due,  in  a  vast  majority  of  cases, 
to  the  antero-posterior  axis  of  the  eyeball  being  too  long  (Axial 
M.),  and  hence,  its  refracting  media  not  being  proportionately 
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Fig.  2(5. 


diminished  in  power,  parallel  rays  of  light  («  h,  Fig.  26)  are 
not  brought  to  a  focus  on  the  retina,  but  in  front  of  it  (at/), 
and  form  on  the  retina  circles  of  diffusion  (c  d). 
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Myopia  may  also  be  caused  by  abnormally  high  refracting 
power  in  the  crystalline  lens,  as  in  spasm  of  the  ciliary  muscle, 
and  in  some  cases  of  commencing  cataract,  and  also  by 
conical  cornea.    (Curvature  M.) 

Since,  in  the  myopic  eye,  the  retina  is  beyond  the  principal 
focus  of  the  dioptric  system,  rays,  emerging  from  any  point 


Fig.  27. 

(c,  Fig.  27)  of  the  fundus  will  pass  out  convergent,  and  will 
unite  in  front  of  the  eye  at  the  conjugate  focus  of  the  retina 
(?•).    (Compare  Fig.  4.) 

Conversely,  rays  diverging  from  a  certain  point  {r)  in  front 
of  the  eye  will  be  focussed  on  the  retina  (c). 

If  an  object  be  brought  towards  the  eye,  the  divergence  of 
those  rays  which  pass  from  it  into  the  eye  increases,  until, 
when  it  has  reached  the  point  r,  their  divergence  is  just  suffi- 
cient to  allow  them  to  be  united  at  the  conjugate  focus  c,  which 
is  on  the  retina.  This  point  r  is  the  punctum  remotum  ^  of  the 
myopic  eye.  In  order,  therefore,  that  the  short-sighted  eye 
may  be  able  to  see  distant  objects,  it  is  necessary  that  the 
parallel  rays  coming  from  those  objects  should  be  given  such 

'  The  punctum  remotum  is  always  the  conj  ugate  focus  of  the  retina.  In 
an  emmetropic  eye  it  is  at  infinity,  since  the  retina  is  at  the  principal  focus 
of  the  eye,  and  the  rays  pass  out  parallel.  In  hypermetropia  it  is  behind 
the  eye,  and  is  virtual  or  negative,  because  the  retina  is  in  front  of  the 
principal  focus,  and  the  rays  pass  out  divergent,  as  if  coming  from  a  pomt 
behind  the  retina.  Lastly,  in  myopia  it  is  situated  at  a  finite  distance  in 
front  of  the  eye,  and  is  real  and  positive,  because  the  retina  is  beyond  the 
principal  focus,  and  the  rays  emerge  convergent. 
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a  decree  of  divergence  before  they  pass  into  the  eye  as  though 
they  came  from  this  punctum  remotum.  This  can  readily  be 
effected  by  placing  the  suitable  concave  lens  in  front  of  the 
eye,  and  the  number  of  this  glass  will  indicate  the  degree  of 
the  myopia,  i.e.  how  many  dioptries  the  refracting  power  of 
the  eye  is  in  excess  of  an  emmetropic  eye.  The  focal  length 
of  the  correcting  glass  corresponds,  of  course,  with  the  distance 
of  the  punctum  remotum  from  the  eye,  provided  the  glass 
be  held  close  to  the  cornea.  The  focus  of  the  glass  and  the 
punctum  remotum  of  the  eye  are  then  identical,  and,  therefore, 
parallel  rays,  after  passing  through  the  glass,  will  have  a  diverg- 
ence as  though  they  came  from  this  point,  and  will  form  an 
exact  image  of  the  object  from  which  they  come  on  the  retina. 


14  Cm 


Fig.  2-^. 


For  example  :  if  the  punctum  remotum  (Fig.  28)  be  situated 
at  14  cm.  from  the  eye,  then  the  number  of  the  correcting 
lens  will  be  7  D,  because  the  focal  distance  of  this  lens  is  14 
cm.  (^^-^  =7).  In  practice,  however,  we  cannot  hold  the 
glass  so  close  to  the  cornea,  and,  therefore,  we  must  subtract 
the  distance  between  it  and  the  cornea  from  the  focal  distance 
of  the  required  lens.  In  the  above  case,  suppose  the  distance 
from  cornea  to  glass  be  4  cm.,  the  required  lens  will  be  10  D 
(\V  =  10). 

Determination  of  the  Degree  of  Myopia— The  degree, 

or  amount,  of  myopia,  as  of  hyper metropia,  may  be  determined 
either  by  the  ophthalmoscope,  or  experimentally,  by  means  of 
the  trial-lenses  and  test-types. 
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By  the  latter  method,  examining  each  eye  separately,  we 
find  the  correcting  glass  by  placing  our  patient  as  directed  in 
the  section  on  Acuteness  of  Vision.  A  weak  concave  trial- 
glass  is  then  held  before  the  eye  under  examination,  and 
higher  numbers  are  gradually  proceeded  to,  until  the  glass  is 
reached  which  gives  the  eye  the  best  distinguishing  power  for 
the  types.  We  often  find  that  there  are  several  glasses,  with 
each  of  which  the  patient  can  see  equally  well.  The  weakest 
of  these  is  the  measure  of  his  myojna.  When  a  higher  class  is 
used  the  eye  may  still  see  well,  but  it  does  so  only  by  an 
efibrt  of  accommodation,  and  the  glass  employed  represents 
not  merely  the  myopia  present,  but  also  this  accommodative 
efibrt.  No  more  serious  mistake  can  be  made  than  the  pre- 
scribing of  too  strong  concave  glasses  for  a  myopic  individual, 
as  will  be  seen  farther  on. 

The  Amplitude  of  Accommodation  in  Myopia.— The  myopic  eye  has  an 
excess  of  refractive  power  as  comparer!  with  the  emmetropic  eye  ;  there- 
fore, in  calculating  its  amplitude  of  accommodation,  this  excess  must  be 
subtracted  from  the  positive  refractive  power  (p)  which  would  be  required 
to  adapt  the  emmetropic  eye  to  the  same  punctum  proximum ;  or,  in  other 
words,  the  myopic  eye  has  neefl  of  less  accommodative  power  than  the 
emmetropic  eye,  because,  even  at  rest,  it  is  adapted  for  a  distance  (R.,  its 
punctum  remotum)  for  which  the  emmetropic  eye  has  to  accommodate  ; 
hence,  in  myopia — 

a  =  2^  —  r. 

For  example,  a  myopic  person  of  10  D  who  can  accommodate  up  to  8  cm. 
(2J  =-|t  =^12D)  has  an  amplitude  of  accommodation  of  12— 10=2D. 
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Fig.  29. 


The  Angle  y  in  Myopia.— In  myopia,  owing  to  the  length  of  the  eye- 
ball, the  cornea  is  cut  much  closer  to  its  centre  by  the  visual  line  than  in 
emmetropia ;  or,  these  two  lines  may  coincide ;  or,  the  corneamay  even  be 
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cnt  to  the  inside  of  its  centre  by  the  visual  line  (^vidc  Fig.  29).  In  any 
of  these  cases,  but  especially  in  the  latter,  the  effect  will  be  that  of  an 
apparent  convergent  strabismus. 

Myopia  generally  first  shows  itself  from  the  eighth  to  the 
tenth  year,  and  is  apt  to  increase,  especially  during  the  early 
years  of  puberty.  Its  progressive  increase  is  encouraged  by 
use  of  the  eye  for  near  work,  such  as  reading,  sewing,  drawing, 
etc.,  and  is  due  to  a  further  elongation  of  the  antero-posterior 
optic  axis. 

Many  short-sighted  people  half  close  their  eyes  when  en- 
deavouring to  distinguish  distant  objects,  in  order  that  the 
rays  may  be  prevented,  so  far  as  possible,  from  passing  through 
peripheral  parts  of  the  crystalline  lens,  which  would  increase 
the  circles  of  diffusion.  This  habit  it  is  which  has  given  the 
name  of  myopia  to  the  condition. 

Progressive  Myopia  freq[uently  becomes  complicated 

with  Organic  Disease,  viz. — l.  Posterior  Staphijlom%. — This 
condition  is  recognised  by  the  ophthalmoscope  as  a  white  cres- 
cent at  the  outer  side  of  the  optic  papilla.  Owing  to  bulging 
of  the  eyeball,  the  choroid  becomes  atrophied  at  this  place, 
and  admits  of  the  white  sclerotic  being  seen.  The  staphyloma 
sometimes  extends  all  round  the  optic  papilla ;  and,  by  stretch- 
ing of  the  retina  in  these  extreme  cases,  its  functions  may 
become  deranged,  and,  in  consequence,  the  blind  spot  increased 
in  size. 

2.  Choroidal  Degeneration  in  the  Neighbourhood  of  the  Macula 
Ltctea. — This  should  always  be  carefully  looked  for,as  theregion 
of  the  yellow  spot  is  very  liable  to  disease  in  bad  cases  of  pro- 
gressive myopia.  The  disease  seems  to  begin  in  the  choroid, 
giving  the  appearance  of  small  cracks  or  fissures,  which  later  on 
develop  into  a  patch  of  choroidal  atrophy.  The  retina  at  the 
spot  becomes  disorganised,  and  very  serious  disturbance  of 
vision  is  the  result,  the  patient  being  disabled  from  reading. 

2.  HcBmorrhage  in  the  Retina  at  the  Yellow  Spot  may  occur, 
causing  similar  visual  defects,  and  when  the  hsemorrhage 
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becomes  absorbed  the  macula  lutea  may  not  recover  its 
function,  owing  to  the  delicate  retinal  tissue  having  been 
seriously  damaged.  Yet  we  often  meet  with  cases  of  this 
kind  which  do  regain  their  former  vision. 

4.  Detcwhment  of  the  Retina. — This  is  a  frequent  and  most 
serious  complication  of  progressive  myopia.  It  will  be  fully 
considered  in  the  chapter  on  Diseases  of  the  Retina  (chap.xv.). 

5.  Opacities  in  the-  Vitreous  Humour. — ^These  often  accom- 
pany the  choroidal  alterations. 

Insufficiency  of  the  Internal  Recti  Muscles  is  another  anomaly 
which  we  find  very  commonly  associated  with  progi-essive 
myopia  ;  but  it  can  hardly  be  regarded  as  an  organic  disease, 
or  as  a  resiilt  of  progressive  myopia.  It  may  more  properly 
be  looked  upon  as  a  concomitant  congenital  irregularity,  and, 
perhaps,  as  one  of  the  causes  of  the  progressive  nature  of 
myopia.    It  will  be  fully  discussed  in  chapter  xviii. 

Cramp  of  Accommodation  is  often  present  in  myopic  eyes, 
and  will  cause  the  myopia,  examined  with  trial-lenses  and  test- 
types,  to  seem  higher  than  it  is.  The  surgeon,  being  aware  of 
this  source  of  error,  will  guard  against  it. 

The  Management  of  Myopia— The  great  danger  of 

myopia  being  its  progressive  increase,  with  consequent  or 
attendant  organic  disease,  its  management  is  one  of  our  most 
important  and  difficult  tasks,  especially  in  these  days  of  high- 
pressure  education.  Many  cases  of  myopia  are  not  progressive, 
and  cause  no  anxiety;  others  are  periodically  progressive; 
and  again,  others  are  continuously  or  absolutely  progressive. 
In  the  periodically  progressive  form  the  age  of  puberty  is 
usually  the  time  of  greatest  increase  and  greatest  danger,  the 
myopia  often  becoming  stationary  later  on.  In  the  absolutely 
progressive  cases  the  increase  goes  on  rapidly  until  after 
puberty,  and  then  more  slowly,  but  it  usually  leads  to  con- 
siderable loss  of  vision  unless  the  greatest  care  be  taken. 

In  the  progressive  forms,  close  approximation  of  the  eyes 
to  the  work,  meaning  convergence  of  the  visual  lines  and 
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accommodative  effort,  as,  also,  everything  which  tends  to  cause 
congestion  of  the  eyes  and  head,  are  what  we  have  to  try  to 
prevent.    In  order  that  these  patients  may  not  be  obliged  to 
approach  close  to  their  work,  they  should  occupy  themselves 
with  large,  and  not  with  minute  objects,  and  only  by  good  light. 
When  possible  (vide  infra)  such  spectacles  should  be  prescribed 
for  them  as  will  enable  them  to  read  at  a  distance  of  25  to 
30  cm.    In  reading  and  writing,  the   books  and  papers 
should  be  on  a  slope,  to  facilitate  an  upright  position  of  the 
head,  and  the  table  should  not  be  too  low.    They  should 
pause  to  rest  for  some  minutes  occasionally  during  the  spell  of 
work,  while  the  number  of  working  hours  in  the  day  should 
be  restricted.    The  action  of  the  bowels  should  be  regulated, 
the  feeb  kept  warm,  and  all  excessive  bodily  exertion  avoided, 
so  that  congestion  of  the  head  and  eyes  may  be  prevented. 
Where  posterior  staphyloma,  hfemorrhages  at  the  macula  lutea, 
or  opacities  in  the  vitreous  humour  are  present,  Heurteloup's 
artificial  leech  applied  to  the  temple,  mild  purgatives,  and 
complete  rest  of  the  eyes,  with  the  use  of  atropine  for  some 
weeks  to  immobilise  the  ciliary  muscle,  are  to  be  ordered.  If 
the  choroidal  changes  be  very  marked,  small  doses  of  the 
perchloride  of  mercury  are  indicated.    The  eyes  should  be 
protected  from  light  by  blue  or  smoked  protection-spectacles, 
this  latter  precaution  being  especially  necessary  during  the 
use  of  atropine.    Insufficiency  of  the  internal  recti  should  be 
corrected  by  prisms,  or  by  operation. 

The  correction  of  the  myopia  by  suitable  glasses  is  an  im- 
portant and  difficult  matter.  In  some  cases  of  slight  myopia 
(2-5  D  and  less),  in  young  patients  with  good  amplitude  of 
accommodation,  the  correcting  glasses  may  be  prescribed  to  be 
worn  constantly  for  near  as  well  as  for  distant  objects,  and 
thus  the  patient  is  placed  in  the  position  of  an  emmetrope. 
In  other  cases,  where  the  error  of  refraction  is  not  excessive, 
and  the  eye  is  organically  healthy,  the  whole  defect  may  be 
corrected  for  distant  vision,  if  the  individual  be  warned  not  to 
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use  his  glasses  for  near  work,  lest  he  should  strain  his  accom- 
modation.   In  high  degrees  of  myopia  strong  glasses  may  be 
given  for  distant  vision,  but  it  is  wise  to  give  them  1  D  or 
1'5  D  less  than  the  full  correction,  so  that  all  danger  of  ac- 
commodative effort  may  be  avoided.    In  these  same  cases, 
provided  there  be  no  ophthalmoscopic  changes,  or  only  some 
of  minor  significance,  and  if  the  vision  be  good,  such  a  glass 
may  be  given  as  will  enable  the  patient  to  read  at  25  to 
30  cm.    This  glass  may  be  found  by  subtracting,  from  the 
number  of  the  glass  representing  the  degree  of  the  myopia  (say 
7  D)  the  lens  whose  focal  length  corresponds  to  the  distance 
(say  30  cm.)  requii-ed  (this  here  would  be  3-25  D,  because 
=  3-25,  and  then  7-0-3-25  =  3-75  D,  the  glass  required). 
By  aid  of  such  glasses  this  myope  can  read  at  a  distance  much 
more  favourable  for  the  convergence  of  his  optic  axes,  and  for 
the  erect  position  of  his  head;  but  there  is  a  danger  associated 
with  their  use — namely,  that  if  the  patient  approach  his  book 
closer  than  the  prescribed  distance,  he  does  away  with  the 
advantage  he  should  gain  from  them,  and,  by  necessitating  an 
effort  of  accommodation,  turns  them  to  a  serious  source  of 
danger  for  the  eye.    Patients  in  whom  the  acuteness  of  vision 
is  much  lowered  are  liable  to  approach  their  work  in  this  way, 
in  order  to  obtain  larger  retinal  images,  the  more  so  as  the 
concave  glasses  diminish  the  size  of  the  images,  and  in  such 
cases  it  is  better  not  to  give  glasses  for  near  work.    It  is  often 
necessary  to  provide  patients  with  spectacles  which  will  enable 
them  to  use  their  eyes  for  some  special  purpose  at  a  given 
distance,  e.g.  the  pianoforte,  painting,  etc.,  and  these  can  be 
found  as  above  explained. 

Astigmatism. 

This  is  a  compound  form  of  ametropia,  due  to  the  cornea 
being  more  curved  in  one  meridian  than  in  another,  similarly 
as  the  back  of  the  bowl  of  a  spoon  is  more  convex  from  side 
to  side  than  from  heel  to  point. 
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In  Regular  Astigmalism  the  directions  of  the  greatest  and 
least  curvations  of  the  cornea  are  always  at  right  angles  to 
each  other,  and  usually  fall  precisely  in  the  vertical  and  hori- 
zontal meridians,  the  meridian  of  greatest  curvature  being  most 
frequently  the  vertical.  The  result  of  this  is,  that  a  pencil  of 
rays  passing  into  the  eye,  instead  of  meeting  at  a  common  focus, 
is  irregularly  refracted,  those  rays  passing  through  the  vertical 
meridian  of  the  cornea  being  brought  to  a  focus  much  earlier 
than  those  which  fall  through  its  horizontal  meridian;  and, 
consequently,  at  the  focus  of  the  former  the  latter  rays  form 
a  horizontal  streak  of  light.  The  intermediate,  or  oblique, 
meridians  will  probably  be  of  regularly  intermediate  refracting 
power. 

The  interval  between  the  foci  of  the  two  principal  meri- 
dians is  called  the  Focal  Interval,  and  is  a  measure  of  the 
astigmatism. 

The  accompanying  diagram  (Fig.  30),  after  Dondei'S,  will 
assist  in  the  understanding  of  the  course  of  a  pencil  of  rays 
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Fig.  30. 

after  they  have  passed  through  an  astigmatic  cornea,  those  rays 
belonging  to  the  horizontal  and  vertical  meridians  being  chiefly 
considered. 

At  A  neither  vertical  {v,  v')  nor  horizontal  (A,  /*')  rays  have 
yet  been  united  at  their  foci,  but  the  vertical  rays  are  the 
nearest  to  their  focus  ;  and,  therefore,  the  appearance  which 
the  pencil  of  rays  would  give,  if  caught  here  on  an  intercepting 
screen,  is  an  oval  with  its  long  axis  horizontal.  At  B  the 
vertical  rays  have  met  at  their  focus,  but  the  horizontal  rays 
not  as  yet  at  theirs,  and  the  result  is  .therefore  a  horizontal 
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straight  line.  At  C  the  vertical  rays  are  diverging  again  from 
their  focus,  and  the  horizontal  rays  have  still  not  come  to 
theirs.  At  D  the  same  conditions  exist,  only  a  little  farther 
on,  where  the  one  set  of  rays  is  diverging,  the  other  still  con- 
vei'ging,  but  each  at  the  same  angle ;  hence  the  shape  of  the 
figure  is  round.  At  F  the  horizontal  rays  have  met,  and  the 
result  is  a  vertical  straight  line.  At  G  both -sets  of  rays  are 
divergent,  and  the  figure  is  an  oval  with  the  long  axis 
perpendicular. 

There  are  various  kinds  of  regular  astigmatism,  according 
to  the  position  of  the  two  principal  foci  with  reference  to  the 
retina,  as  follows  : — 

1.  Simple  Hypermetrojiic  Astigmatism. — When  the  focus  (Y, 
Fig.  31)of  the  vertical  rays  is  situatedonthe  retina (emmetropia 


Fig.  31.  Fig.  32. 

in  that  meridian),  while  tha,t  (H)  of  the  horizontal  rays  lies 
behind  the  retina  (hypermetropia  in  that  meridian). 

2.  Compound  Hypermetropic  Astigmatism. — When  the  foci  of 


Fig.  33.  Fig.  34. 


both  sets  of  rays  is  behind  the  retina,  that  (H,  Fig.  32)  of  the 
horizontal  rays  farther  back  than  that  (V)  of  the  vertical  rays. 
3.  Sim2)lG  Myojyic  Astigmatism. — When  the  focus  (H,  Fig.  33) 
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of  the  horizontal  rays  is  sitnaLed  on  the  retina  (emmetropia  in 
that  meridian),  while  the  focus  (V)  of  the  vertical  rays  is 
situated  in  front  of  the  retina. 

4.  Compound  Myopic  Astigmatism. — When  the  focijof  both 
sets  of  rays  are  situated  in  front  of  the  retina,  but  farther 
forward  in  the  case  (Y,  Fig.  34)  of  the  vertical  rays. 

5.  Mixed  Astigmatism. — When  the  focus  (H,  Fig.  35)  of  the 
horizontal  rays  falls  behind  the  retina  (hypermetropia  in  that 
meridian),  and  the  focus  (V)  of  the 
vertical  rays  in  front  of  the  retina 
(myopia  in  that  meridian). 

Symptoms  of  Astigmatism. — 

We  may  conclude  that  an  individual 

is  astigmatic  if  he  sees  horizontal  (oi- 

vertical)  lines,  such  as  the  horizontal 

Fig  35 

portions  of  Koman  capital  letters  or 

the  horizontal  lines  in  music,  distinctly,  while  the  vertical  (or 
horizontal)  lines  seem  indistinct.  We  have  such  a  complaint, 
for  example,  when  the  retina  is  situated  at  the  focus  of  the 
parallel  rays  passing  through  the  vertical  meridian  of  the 
cornea. 

Suppose  an  eye  to  be  emmetropic  in  the  vertical  meridian, 
and  ametropic  in  the  horizontal  meridian.  We  must  first 
consider  how  a  point  will  be  seen  by  such  an  eye.  The  rays 
of  light  emitted  from  the  point  and  passing  through  the 
horizontal  meridian  will  not  be  brought  to  a  focus  on  the 
retina,  but  will  produce  a  blurring  of  the  retinal  image  of  the 
point  at  each  side ;  while  the  vertical  rays  will  unite  on  the 
retina,  and,  consequently,  the  point  will  appear  distinctly 
defined  above  and  below. 

A  line  may  be  regarded  as  a  number  of  points,  and,  in  order 
to  understand  how  lines  will  be  seen  by  an  astigmatic  eye  such 
as  the  above,  it  is  only  necessary  to  arrange  a  number  of  points 
ih  vertical  and  horizontal  lines— as  at  a  and  h  in  Fig.  36.  It  is 
evident  at  once  from  mere  inspection  (hat  the  horizontal  line 
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will  appetai-  distinct,  because  the  rays  which  diverge  from  each 
point  of  the  latter  in  a  vertical  plane,  i.e.  at  right  angles  to 

the  direction  of  the  Hue,  are  brought  to 
a  focus  on  the  retina  ;  while  those  rays 
~  divergiug  in  a  horizontal  plaue,  although 

^    not  meeting, on  the  retina,  do  not  render 
ce.    the  picture  of  the  line  indistinct,  be- 
cause thediffusion  images  resulting  from 
them  exist  in  the  horizontal  direction,  and,  consequently, 
cover  or  overlap  each  other  on  the  horizontal  line,  and  there- 
fore are  not  seen.    At  the  ends  of  the  line  only  (6,  Fig.  37)  do 
the  diffusion  images  cause  a  "  fvizziness,"  or 
make  the  line  seem  longer  than  it  is.    In  ™^ 
this  case  a  vertical  line  (a,  Figs.  36  and  37)  6 
seems  indistinct ;  because,  the  horizontal 
meridian  being  out  of  focus,  the  diffusion  --rs 
images  existing  in  that  direction  are  very  37. 
apparent,  as  they  do  not  overlap.    On  the  other  hand,  in 
order  to  see  a  vertical  stripe  accurately,  it  is  necessary  only 
that  the  rays  diverging  in  a  horizontal  plane  should  have 
their  focus  on  the  retina  ;  and,  therefore,  if  an  individual  can 
only  see  vertical  lines  distinctly  at  6  metres,  we  know  that  his 
eye  is  emmetropic  in  the  horizontal  meridian  (and  probably 
myopic  in  the  vertical  meridian).    We  do  not,  however,  hear 
this  complaint  as  often  as  might  be  expected,  because"  simple 
astigmatism  is  not  so  common  as  one  or  other  of  the  compound 
forms. 

Astigmatic  people  do  not  generally  see  very  distinctly, 
either  at  long  or  at  short  distances. 

Even  in  hypermetropic  astigmatism  the  book  is  very  often 
brought  close  to  the  eyes,  in  order,  by  increasing  the  size  of 
the  retinal  image,  to  make  up  for  its  indistinctness. 

Astigmatic  individuals  frequently  suffer  much  from  head- 
ache, due  to  constant  effort  to  see  distinctly,  and  we  cure  the 
headache  when  we  correct  the  astigmatism. 
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It  has  been  stated  that  epilepsy,  if  not  capable  of  being 
produced  by  refractive  errors,  especially  astigmatism,  in 
persons  with  stable  brains,  may  sometimes  have  such  errors 
as  its  exciting  cause  where  there  is  already  a  predisposition 
to  the  disease.  But  the  crucial  test  of  the  correctness  of  this 
view — namely,  a  cure  of  the  epilepsy  by  correction  of  the 
error  of  refraction  with  glasses — is  still  wanting. 

All  these  signs  and  symptoms  appertain  more  to  the  rather 
high  degrees  of  astigmatism.  Slighter  degrees  may  cause  no 
annoyance  beyond  some  indistinctness  of  vision  ;  and,  indeed, 
slight  degrees  of  hypermetropic  astigmatism  often  pass  un- 
noticed until  late  in  life,  when  the  accommodation  begins 
to  fail. 

We  are  oftenled  to  suspect  and  to  seek  for  astigmatism  when, 
in  examining  the  refraction  with  spherical  glasses,  we  are  able 
to  bring  about  some  improvement  of  vision,  but  cannot  obtain 
normal  V.  with  any  glass,  while  there  is  no  organic  disease  to 
account  for  the  defect.  Also  if,  in  examining  with  spherical 
glasses,  we  find  V.  benefited  equally  by  several  glasses  of  con- 
siderable difference  in  power,  even  perhaps  by  convex  as  well 
as  by  concave  glasses. 

The  ophthalmoscope  affords  us  an  admirable  means  of 
diagno.sing  astigmatism,  and  of  determining  its  amount.  Just 
as  the  astigmatic  eye  cannot  see  horizontal  and  vertical  lines 
equally  well  at  the  same  moment,  so  is  an  observer  unable  to 
see  both  the  vertical  and  horizontal  vessels  in  the  retina  of  the 
eye  simultaneously,  but  must  alter  his  accommodation  to  be 
able  to  see  first  the  one  set,  and  then  the  other. 

A  comparison  of  the  shape  of  the  optic  papilla,  as  seen  in 
the  vipright  and  in  the  inverted  images,  also  gives  a  clue  to  the 
presence  of  astigmatism.  Inasmuch  as  the  fundus  oculi  is  very 
much  magnified  in  the  upright  image  by  the  dioptric  media 
through  which  it  is  seen,  and  as  this  enlargement  is  greater 
in  the  direction  of  the  meridian  of  shortest  focus  (meridian 
of  highest  refraction),  which  is  most  commonly  the  vertical 
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meridian,  a  circular  object  such  as  the  papiUa  will  seem  to  bo 
of  an  oval  shape  with  its  long  axis  vertical.  But  in  the  in- 
verted image,  in  the  meridian  of  liighest  refraction,  the  image 
lies  nearer  the  convex  lens  than  in  the  meridian  of  lowest 
refraction,  and,  hence,  is  much  less  magnified  in  the  former 
than  in  the  latter  meridian;  and  here,  consequently,  the  round 
optic  papilla  is  seen  as  an  oval  with  its  long  axis  horizontal. 
Sometimes  the  papilla  is  really  of  an  oval  shape,  and  not 
rovind,  and  then  the  diagnosis  is  readily  made  by  observing 
that  in  one  image  it  is  seen  as  an  oval,  while  in  the  other 
image  it  is  circular.  Care  must  be  taken  in  the  indirect 
method  not  to  hold  the  lens  obliquely,  as  this  would  be 
sufficient  to  make  a  circular  disc  appear  oval,  the  long  axis  of 
the  oval  being  in  the  direction  of  the  axis  round  which  the 
lens  is  rotated.  The  determination  of  the  degree  of  astigma- 
tism can  also  be  accomplished  with  the  ophthalmoscope,  and 
will  be  treated  of  in  the  next  chapter. 

The  Estimation  of  the  Degree  of  Astig-matism,  and 

its  Correction. — it  is  evident  that,  to  correct  astigmatism, 
the  ordinary  spherical  lenses  would  be  of  little  use,  for  they 
affect  the  refraction  of  the  light  passing  through  them  equally 
in  every  direction.  We  employ,  therefore,  what  are  termed 
cylindrical  lenses,  ground  in  a  peculiar  way,  which  refract  light 
in  one  direction  only,  viz.  that  corresponding  to  their  curva- 
tures and  at  right  angles  to  their  axes.  The  rays  which  pass 
through  these  lenses  in  a  direction  corresponding  to  their  axes 
are  not  refracted,  but  pass  on  without  deviation  as  they  would 
do  through  a  piece  of  plane  glass. 

Although  astigmatism  is  now-a-days  almost  universally 
estimated  by  means  of  the  ophthalmoscope,  yet,  in  order  to 
give  the  student  a  clear  idea  of  the  matter  in  the  simplest 
way,  I  shall  here  describe  a  subjective  method  for  its  estima- 
tion, while  its  objective  estimation  by  aid  of  the  ophthalmoscope 
will  be  treated  of  in  the  next  chtipter. 

Sim2)le  Astigmatism. — If,  now,  a  case  come  before  us  in  which 
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we  suspect  astigmatism,  we  place  Snellen's  Sunrise  {vide  diagi-am 
at  end  of  book),  or  some  such  diagram,  at  6  metres  from  the 
eye — the  other  eye  being  excluded — and  inquire  of  the  patient 
whether  there  be  any  line  which  he  sees  much  more' distinctly 
than  the  others,  and  can  trace  farther  towards  the  central 
point.  If  that  be  so,  we  know  that  he  is  emmetropic  in  the 
meridian  at  right  angles  to  that  line,  provided  his  accommoda- 
tion be  at  rest,  and  ametropic  in  the  meridian  corresponding 
to  that  line. 

In  case  the  horizontal  line  below  at  each  side  be  the  distinct 
one,  the  eye  is  emmetropic  in  the  vertical  meridian,  and  pro- 
bably hypermetropic  in  the  horizontal  meridian,  because  the 
latter  is  generally  that  of  least  curvature.  Consequently,  a 
convex  cylindrical  lens,  held  with  its  curvature  horizontally 
(axis  vertical)  before  the  eye,  will  correct  the  defect.  The 
highest  convex  cylindrical  glass  which  gives  the  patient  the 
best  possible  distant  vision  will  be  the  coi-recting  glass.  This 
is  a  case  of  Simple  Hypermetropic  Astigmatism  (As.  H.).  If 
the  lens  required  be  +  2  D  Cyl.  it  would  be  As.  H.  2  D ;  and 
in  prescribing  for  the  optician  we  should  write  "  +  2  D  Cyl. 
Ax.  Yert." 

If  the  central  vertical  line  be  the  distinct  one,  then  em- 
metropia  exists  in  the  horizontal  meridian,  and  probably,  there- 
fore, myopia  in  the  vertical  meridian  ;  and  a  concave  cylindrical 
lens  held  before  the  eye  with  its  curvature  vertical  (axis  hori- 
zontal) will  cori'ect  the  defect.  The  lowest  concave  cylindrical 
lens,  which  gives  the  patient  the  best  possible  distant  vision, 
will  be  the  correcting  lens.  This  is  a  case  of  Simple  Myopic 
Astigmatism  (As.  M.).  If  the  lens  be  —  2-5  Cyl.  it  would  be 
As.  M.  2-5  D  ;  and  for  the  optician  we  should  write,  "  -  2-5 
D  Cyl.  Ax.  Horiz." 

I  advise  the  reader  to  make  now  a  few  experiments  for 
himself  with  cylindrical  lenses,  by  means  of  which  he  can 
produce  artificial  astigmatism  in  his  own  eye.  If  he  hold  a 
+  1*0  Cyl.  before  his  eye,  with  its  axis  horizontal,  it  gives 
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a  myopia  of  10  D  to  the  vertical  meridian  of  the  eye,  while 
the  horizontal  meridian  remains  emmetropic  ;  and,  conse- 
quently, he  will  see  the  central  vertical  line  of  the  diagram 
distinctly,  while  the  horizontal  lines  will  be  indistinct.  By 
placing  a  —  1"0  Cyl.  with  its  axis  vertical  before  the  eye,  in 
addition  to  the  +  1-0  Cyl.,  the  artificial  astigmatism  produced 
by  the  latter  is  corrected,  and  the  whole  diagram  becomes 
distinct.  Every  other  kind  and  degree  of  astigmatism  can 
be  similarly  represented  by  lenses,  and  similarly  corrected. 

Compound  Astigmatism. — If  no  line  be  very  distinctly  seen, 
then  we  may  commence  our  examination  with  Snellen's  Dis- 
tance Test-Types,  and  test  in  the  ordinary  way  with  spherical 
lenses,  until  we  find  that  one  which  gives  the  best  distant 
vision.  This  we  place  in  a  spectacle  frame  before  the  eye, 
n.  4  D  and  proceed,  as  already  explained,  to 

ascertain  the  meridians  of  greatest 

 ^  4  D  -I-  H.  1  D  curvature  of  the  cornea.  If 

the  spherical  lens  be  -f-  4  D,  and  with 
it  the  horizontal  lines  in  the  sunrise 
diagram  be  the  most  distinct,  then  the  vertical  meridian  is 
shown  to  be  corrected,  and  the  eye  is  probably  still  hyperme- 
tropic in  the  horizontal  meridian,  and  requires  a  +  cylindrical 
lens  with  its  axis  vertical,  in  addition  to  the  spherical  lens, 
to  correct  the  entire  defect.  Suppose  this  cylindrical  lens  be 
found  to  be  +  1  D-  Cyl.,  then  the  H.  in  the  horizontal  meridian 
will  be  shown  to  be  5  D,  and  the  astigmatism  to  be  1  D. 

The  latter  noted  down  would  be  of  little  practical  value, 
and  therefore  we  prefer  to  write  in  our  note-books  the  factors 
of  the  Astigmatism,  thus  :-  "  H.  4  D  +  As.  H.  1  D  Horiz. ;  " 
or,  as  forithe  optician,  "  -f  4  D  Sph.  O  +  1  D  Cyl.  Ax.  Vert." 
This  is  Compound  Hypermetropic  Astigmatism. 

In  an  analogous  way  we  examine  for  Compound  Myopic 
Astigmatism,  in  which  every  meridian  is  myopic,  but  the 

vertical  more  so  than  the  others.   

rxhelign  Q  indicates  "  combined  with." 
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Mixed  Astigmatism. — Lastly,  we  come  aCTOss  cases  in  which 
both  concave  and  convex  spherical  lenses  produce  a  certain 
amount  of  improvement,  but  neither  give  full  vision.  Placing 
then  one  or  other  before  the  eye  in  the  spectacle  frame,  the 
examination  is  proceeded  with  by  aid  of  Snellen's  sunrise. 
We  ascertain,  for  example,  what  is  the  lowest  concave  spherical 
lens  which  will  bring  out  one  horizontal  ray  distinctly;  let  this 
be  —  3  D  we  have  then  myopia  of  3  D  in  the  vertical  meridian. 
Now,  having  removed  the  —  lens,  we  find  what  is  the  highest 
convex  lens  which  will  bring  out  one  vertical  line  distinctly ; 
let  it  be  +  5  D  ;  this  indicates  hypermetropia  of  that  amount 
in  the  horizontal  meridian.  We  may  correct  such  a  case  in 
cither  of  two  ways — (a)  By  a  Sph.  —  3D,  which  will 
correct  the  vertical  meridian,  but  will  increase  the  hyper- 
metropia in  the  horizontal  meridian  by  m.  3D 
3  D,  making  it  8  D,  which  can  then  be 

corrected  by  combining  a  cylindrical  lens  H.  6D 

of  +  8  D,  axis  vertical,  with  the  above 
spherical  lens.  (6)  By  a  spherical  +  5  D, 
which  will  correct  the  horizontal  meridian,  but  will  increase 
the  myopia  in  the  vertical  meridian  to  8  D,  necessitating  the 
combination  of  a  —  cyl.  lens  of  that  number,  with  the 
+  5  D  Sph.  For  reading,  writing,  etc.,  an  over-correction 
of  the  horizontal  meridian  with  -f  8  D  Cyl.,  thus  rendering 
the  eye  myopic  3  D  in  every  meridian,  and  enabling  the 
patient  to  read  at  or  near  his  far  point,  might  be  the  most 
suitable  arrangement. 

As  it  is  necessary,  in  order  to  test  the  degree,  etc.,  of  astig- 
matism accurately,  that  the  accommodation  be  at  rest,  it  is 
desirable,  before  the  examination  for  any  of  the  hypermetropic 
forms,  to  instil  atropine  into  the  eye. 

Lental  Astigmatism. — Disturbances  of  vision  due  to  astigma- 
tism often  make  their  appearance  for  the  first  time  at  middle 
age  or  even  later,  and  are  then  apt  to  be  mistaken  for  ambly- 
opia.    In  such  cases  the  cornea  has  been  astigmatic  all 
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through,  but  the  defect  lias  been  masked  by  a  compensating 
astigmatism  of  the  cryst-alline  lens,  produced  by  an  unequal 
accommodative  contraction  of  the  ciliary  muscle.    When,  now, 
as  life  advances,  the  amplitude  of  accommodation  diminishes, 
the  power  of  the  ciliary  muscle  to  produce  this  active  com- 
pensatory lental  astigmatism  also  diminishes,  and  finally  dis- 
appears, and  consequently  the  corneal  astigmatism  comes  lo 
the  front.     Or,  in  astigmatic  individuals  the  astigmatism 
may  alter  in  degree  at  this  time  of  life.   Under  atropine,  too, 
astigmatism  may  appear,  the  existence  of  which  was  not 
previously  known.    This  is  termed  active,  or  dynamic,  lental 
astigmatism. 

Passive,  or  static,  lental  astigmatism  is  due  to  irregularity 
in  the  shape  of  the  unaccommodated  lens,  and,  as  the  case  may 
be,  gives  rise  to  disturbances  of  vision  similar  to  those  caused 
by  corneal  astigmatism ;  or,  it  increases  existing  corneal  as- 
tigmatism ;  or,  it  more  or  less  completely  compensates  the 
corneal  astigmatism.  It  has  no  clinical  importance  which 
does  not  attach  to  corneal  astigmatism. 

Irregular  Astigmatism. 

In  irregular  astigmatism  the  refraction  of  the  eye  differs, 
not  only  in  different  meridians  of  the  eye,  but  even  in  different 
parts  of  one  and  the  same  meridian.  This  is  frequently 
due  to  irregularities  on  the  surface  of  the  cornea,  the  result 
of  former  ulcers,  and  also  sometimes  to  irregular  refracting 
power  in  different  parts  of  the  crystalline  lens.  It  cannot  be 
corrected. 

Anisometropia 

means  a  difference  in  the  refraction  of  the  two  eyes,  one 
being  myopic,  hypermetropic,  or  astigmatic,  while  the  other  is 
emm^'etropic,  or  ametropic  in  a  way  different  from  its  fellow. 
So  long  as  the  difference  in  refraction  is  but  slight,  say  1  D  or 
1-5  D,lt  is  generally  possible  to  give  the  correcting  glass  to 
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each  eye.  When  the  difference  is  considerable,  it  is  often 
impossible  to  fully  correct  each  eye,  because  binocular  vision 
having  never  really  existed,  the  patients  are  unable  to  tolerate 
the  presence  of  a  clear  image  on  each  retina.  We  must  then 
oe  content  with  correction  of  the  least  ametropic  eye,  or  of  that 
one  which  has  the  best  vision  ;  or,  we  may  partially  correct 
the  most  ametropic,  and  fully  correct  the  least  ametropic  eye. 
Each  such  case  must  be  dealt  with  as  it  permits. 

ANOMALIES  OF  ACCOMMODATION. 

Presbyopia. 

This  is  a  diminution  in  the  amplitude  of  accommodation, 
which  commences  at  an  early  age,  and  is  due  solely  to  natural 
changes  taking  place  slowly  in  the  crystalline  lens.  It  might 
not,  therefore,  strictly  speaking,  be  considered  as  an  anomaly. 
The  power  of  accommodation  commences  to  diminish  in  early 
childhood,  the  near  point  beginning  then  to  recede  from 
the  eye.  Donders  it  was  who  first  discovered  this  fact,  and 
ascertained  the  laws  which  govern  the  progressive  decrease  of 
accommodative  power.  He  designed  the  accompanying  dia- 
gram (Fig.  38),  which  illustrates  the  decrease  from  the 
tenth  year  of  age,  and  indicates  the  amplitude  of  accom- 
modation at  difierent  ages. 

The  numbers  along  the  upper  horizontal  line  refer  to  the 
ages,  those  along  the  left-hand  perpendicular  line  to  the 
dioptries.    The  curve  r  r  shows  the  refraction  of  the  eye  when 
m  a  state  of  rest.    This  is  unchanged  until  the  55th  year 
when  It  begins  to  diminish;  the  emmetropic  eye  then  becominc.' 
hypermetropic,  the  hypermetropic  eye  more  hypermetropic" 
and  the  myopic  eye  less  myopic.    The  curve  p  p  shows  the 
positive  refracting  power  of  the  eye,  corresponding  to  the 
punctum  proximum,  and  its  gradual  diminution  as  life  ad- 
vances;  and  how,  at  the  age  of  t55,  it  becomes  even  less  than 
the  minimum  refraction  in  former  years.    The  two  curves 
meet  at  ths  age  of  73,  and  then  all  power  of  accommodation 
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ceases.  The  number  of  dioptrics  included  between  the  two 
curves  on  the  vertical  line  corresponding  to  any  given  age 
represent  the  amplitude  of  accommodation  at  that  age  ;  e.g. 
a,t  30  years  of  age  the  amplitude  is  7  D;  at  50  years  it  is  only 
2-5  D.  The  amplitude  of  accommodation  is  the  same  at  the 
same  age  in  all  forms  of  ametropia,  as  well  as  in  emmettopia. 

The  cause  of  presbyopia  lies  chiefly  in  a  progressive  change 
in  the  crystalline  lens,  which  becomes  less  elastic,  and  more 
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Fig.  38. 

homogeneous  in  its  different  layers,  and  refracts  light  less 
strongly  than  before.  In  more  advanced  life  diminished 
energy  of  the  ciliary  muscle  probably  becomes  a  second 
factor  in  the  production  of  presbyopia. 

The  near  point  gradually  recedes  from  the  eye,  until  it 
.caches  a  distance  beyond  that  at  which  the  person  usual  y 
x-eads,  writes,  sews,  etc.    Employments  of  ^1-  kind 
become  difficult,  because  the  retinal  images  are  too  .mall 
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be  clearly  discerned,  owing  to  the  increased  distance  at 
which  the  work  must  be  held  from  the  eye ;  and,  in  order 
to  make  up  for  this  smallness  of  the  images,  the  individual 
is  often  seen  to  improve  their  brilliancy  by  procuring 
stronger  light. 

Presbyopia  is  usually  said  to  be  present  when  the  near 
point  lies  at  more  than  22  cm.  from  the  eye,  and  we  correct 
it  by  giving  such  a  convex  glass  for  reading,  etc.,  as  will 
bring  the  near  point  back  to  22  cm.  Now,  in  order  to  see 
at  that  distance,  a  positive  refracting  power  {^p)  of  {^-^=-) 
4-5  D  is  necessary ;  and  if  the  eye  have  not  so  much  positive 
refraction,  a  convex  glass  must  be  given  to  it  of  such  power 
as  will  bring  jt>  up  to  4-5  D  ;  and  this  lens  is  the  measure 
of  the  presbyopia.  At  the  age  of  40  {vide  Donders's 
diagram.  Fig.  38)  the  eye  possesses  a  positive  refraction 
of  just  4-5  D ;  and,  therefore,  from  this  age  presbyopia 
(TTyoecr/Su?  WT^r)  is  said  to  commence  in  emmetropic  eyes.  The 
presbyopia,  then,  is  equal  to  the  difference  between  the  posi- 
tive refracting  power  possessed  by  the  eye  and  4-5  D,  and  the 
number  thus  found  is  the  correcting  glass  for  the  presbyopia . 

It  is  important  for  the  patient's  comfort  that  in  prescribing 
glasses  for  presbyopia,  if  there  be  any  hypermeti'opic  astigma- 
tism present,  it  should  be  corrected  by  the  suitable  +  cylinder 
lens  added  to  the  spherical  glasses. 

The  following  table  indicates  the  presbyopia  of  the  em- 
metropic eye : — 


Age. 


p.  required. 


■p.  existing. 


Presbyopia. 


40 
45 
50 
55 
60 
65 
70 
75 
80 


4-5 
4-5 
4-0 
4-5 
4-5 
4-5 
4-5 
4-5 
4-5 


4-5 
3-5 
2-5 
1-5 
0-6 

0-  25 

1-  D 

1-  75 

2-  .>,  , 


0 

1-  0 

2-  0 

3-  0 

4-  0 

4-  25 

5-  5 

6-  25 

7-  0 
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It  is  hardly  necessary  to  point  out  that  presbyopia  comes 
on  at  a  much  earlier  age  in  liypermetropes  than  in  emmetropes; 
while  in  myopes  its  advent  is  postponed  ;  or,  in  the  higher 
degrees  of  myopia,  it  may  not  come  on  at  all.  The  hyper- 
metrope  of  3  D  would  he  presbyopic  at  the  age  of  27  ;  because, 
in  order  to  arrive  at  the  4-5  D  of  positive  refraction  reqviired, 
he  must  have  an  amplitude  of  accommodation  of  (3  D  +  4-5  D) 
7-5  D,  and  this  he  has  only  up  to  that  age  {vide  Fig.  38). 

The  myope  of  4-5  D  can  get  along  until  something  over  60 
years  of  age  without  any  glass  for  reading  (vide  above  Table). 
At  65,  if  he  were  emmetropic,  he  would  have  a  presbyopia  of 
4-25;  consequently,  he  will  now  require  a  +  glass  of  only  0-25  D. 

Presbyopia  must  not  be  mistaken  for  slight  paralysis  of 
accommodation.  They  are  distinguished  by  the  fact  that,  in 
the  former,  the  amplitude  of  accommodation  corresponds  to 
the  age  of  the  patient  as  given  in  Donders's  table. 

Paralysis  of  Accommodation. 

This  may  be  partial  or  complete,  and  one  or  both  eyes  may 
be  affected.  It  is  usually  combined  with  paralysis  of  the 
sphincter  iridis  (mydriasis),  and  the  condition  is  then  called 
ophthalmoplegia  interna ;  but  it  is  also  seen  without  paralysis 
of  the  sphincter,  and  either  alone  or  with  paralysis  of  some 
of  the  orbital  muscles  supphed  by  the  third  pair— rarely  with 
paralysis  of  the  external  rectus. 

The  Symptoms  are  similar  to  those  of  presbyopia,  and  give 
inconvenience  to  the  patient  according  to  the  state  of  his 
refraction.  If  he  be  emmetropic,  his  distant  vision  continues 
good,  while  his  vision  for  near  work  is  much  impeded.  If  he 
be  hypermetropic,  as  he  requires  his  accommodation  for  distant 
objects,  vision  for  distance  is  interfered  with,  and,  still  more  so, 
vision  for  near  objects.  If  he  be  myopic,  vision  is  less  affected 
than  in  either  of  the  other  forms  of  refraction ;  indeed,  if  he 
be  very  near-sighted,  being  able  to  see  near  objects  at  his  far 
point,  he  may  suffer  little  or  no  inconvenience. 
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Micropsia  is  a  common  symptom  in  cases  of  partial  paralysis 
of  accommodation,  and  is  due  to  the  fact  that  the  great  effort 
of  the  defective  accommodation  gives  the  sensation  of  the 
object  being  much  nearer  to  the  eye  than  it  really  is. 

Causes.— T[\e  most  common  cause  of  paralysis  of  accommoda- 
tion is  the  action  of  atropine  ;  but  it  is  also  the  result  of,  or  is 
attendant  upon,  various  diseases.  It  is  one  of  the  symptoms  of 
paralysis  of  the  third  nerve  ;  it  may  be  due  to  exposure  to  cold  ; 
or  it  may  depend  upon  syphilis,  syphilitic  periostitis  at  the 
sphenoidal  fissure,  syphilitic  gumma,  or  syphilitic  inflammation 
of  the  nerve  itself. 

In  cases  of  double  paralysis  of  accommodation  a  central 
cause  must  often  be  looked  for.  Paralysis  of  accommodation 
and  mydriasis  are  sometimes  forerunners,  by  many  years,  of 
serious  mental  derangement. 

Diphtheria  is  a  frequent  cause  of  paralysis  of  accommodation, 
usually  without,  but  sometimes  with,  mydriasis.  The  onset 
occurs  most  commonly  some  weeks  after  the  throat  afiection, 
which  need  not  have  been  of  a  severe  character.  Indeed,  the 
faucial  attack  may  have  had  no  apparent  diphtheritic  character, 
and  may  have  been  so  slight  as  almost  to  have  escaped  the 
notice  of  the  patient.  The  lesion  in  these  cases  is  probably  a 
central  one,  and  the  evidence  points  to  miliary  extravasations 
of  blood  in  the  floor  of  the  third  ventricle  ;  but  there  are 
those  who  hold  that  the  paralysis  is  due  to  a  poison,  that  it 
is  a  toxic  paralysis. 

Blows  on  the  eye  are  apt  to  cause  paralysis  of  accommoda- 
tion, usually  with  mydriasis. 

The  Treatment  depends,  of  course,  upon  the  cause  of  the 
paralysis.  The  instillation  of  a  1  %  solution  of  sulphate  of 
eserine,  or  of  muriate  of  pilocarpine,  may  be  employed  in  all 
cases,  and  will  at  least  produce  temporary  improvement  of 
sight ;  but  it  can  hardly  be  said  to  assist  in  the  cure,  except 
perhaps  in  slight  diphtherial  cases.  Iodide  of  potassium  and 
mercury  are  indicated  in  syphilitic  cases,  and  iodide  of  potassium 
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and  salicylate  of  sodiiini  in  I'lieumatic  ca.ses.  The  prognosis  in 
these  eases  must  be  very  guarded,  as  it  often  happens  that 
recovery  does  not  take  place.  Where  cure  does  not  result, 
the  patient  may  be  enabled  to  make  better  use  of  his  eye,  or 
eyes,  by  means  of  a  convex  glass,  or  spectacles  ;  but,  in  this 
matter,  each  case  must  be  dealt  with  for  itself — no  general 
rule  can  be  laid  down. 

In  diphtheritic  cases  a  general  tonic  treatment,  especially 
iron,  is  indicated  ;  and  here  the  prognosis  is  invariably  favour- 
able. 

Accommodative  Asthenopia 

has  been  already  treated  of  under  the  head  of  Hypermetropia 
(p.  29). 

Spasm  of  Accommodation. 

Spasm,  or  cramp,  of  accommodation  in  connection  with 
hypermetropia  and  myopia  has  already  been  referred  to.  A 
few  cases  of  acute  spasm  of  accommodation  have  been  reported.^ 
Occurring  in  an  emmetropic  or  slightly  hypermetropic  eye, 
such  a  spasm  produces  apparent  myopia.  In  some  of  the  cases 
there  was  no  assignable  cause  for  the  spasm,  in  some  it  was 
due  to  overwork,  and  in  one  to  trauma  of  the  cornea.  The 
treatment  is  a  lengthened  course  of  atropine  locally. 


'  A.  V.  Gi-aefp,  Archiv  f.  OjMial.,  vol.  ii.,  pi.  2,  p.  308;  Liebreich,^rc7(?r 
/.  Ojjlithal.,  vol.  iii.,  pt.  1,  p.  259  ;  C  E.  Fitzjerarrl,  Trans.  OjjMJial.  Soc, 
vol.  v.,  p.  311. 


CHAPTER  III. 


THE  OPHTHALMOSCOPE. 

Although  the  dioptric  media  of  an  eye  be  perfectly  clear  and 
normal,  yet  no  detail  of  its  fundus  can  be  discerned  by  the 
unaided  eye  of  an  observer  who  looks  through  the  pupil,  the 
latter  being  for  him  merely  a  dark  opening.  The  reason  of 
this  is,  that  these  dioptric  media  are  composed  of  a  system  of 
convex  lenses.    To  explain :  Suppose  the  inside  of  a  small 


^  Ml 
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hox  {vide  Fig.  39)  to  be  blackened,  and  on  its  floor  some" 
printed  letters  fastened,  and  that  a  hole  be  cut  in  the  lid,  which 
is  then  replaced :  it  will  be  found  that,  by  aid  of  a  lighted 
candle  and  with  a  little  experimentation,  the  letters  may  be 
read  through  the  aperture.  The  rays  passing  from  the  light 
L  into  the  box  through  the  aperture  illuminate  the  opposite 
surface,  and  from  this  surface  the  rays  a,  h,  and  others,  pass 
out  again  through  the  opening,  and  some  of  them  fall  into 
the  observer's  eye  at  E. 

But  if,  in  order  to  make  this  box  represent  an  eye  more 
accurately,  we  place  a  convex  lens  immediately  within  the 
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aperture,  the  course  of  the  rays  is  altered.  All  the  raj-s  passing 
into  the  box  (Pig.  40)  from  L  fire  brought  to  a  focus  on  its 
oppo,site  side  at  m  by  the  convex  lens  n  ;  and,  according  to  the 
optical  law  of  conjugate  foci,  all  the  rays  passing  out  from  the 
box  meet  again  at  the  source  of  light  L,  and  hence  none  of 


Fig.  40. 


them  can  be  received  by  the  eye  (a)  of  the  observer,  nor  can 
this  eye  be  placed  in  any  position  where  it  could  catch  any  of 
these  rays  ;  for  if  it  be  placed  anywhere  between  the  aperture 
and  L,  it  would  cut  off  the  liglit  passing  from  L  into  the  box. 

HelmJioltzs  Oijlitlmlmoscope. — If  the  eye  of  the  observer 
could  itself  be  made  the  source  of  light,  the  difficulty  would  be 
solved  ;  and,  practically,  this  is  what  Helmholtz  accomplished 
with  his  ophthalmoscope  in  the  year  1851.  The  instrument  he 
invented  was  composed  of  a  number  of  small  plates  of  glass, 
0  (Fig.  41),  from  which  light  from  L  was  reflected  into  the 
eye  E,  and  thus  the  fundus  of  the  latter  illuminated.  From 
m  rays  pass  back  again  by  the  same  course  to  the  ophthal- 


Fm.  41. 

moscope,  some  being  reflected  back  to  L ;  but  some,  passing 
through  the  ophthalmoscope,  and  falling  into  the  observei-'s 
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eye  placed  close  behind  the  instrument  at  a,  form  in  it  an 
image  of  m. 

Modem  Ojohthalmoscope. — For  the  original  ophthalmoscope 
of  Helmholtz  a  concave  mirror  of  20  cm.  focal  length  with 
a  central  opening  has  been  substituted.  This  mirror  0  (Fig. 
42)  throws  convergent  rays  into  the  eye  E  ;  and  these,  being 


Fig.  42. 


made  more  convergent  by  the  refracting  media,  cross  in  the 
vitreous  humour,  and  light  up  part  (a  h)  of  the  fundus.  From 
every  point  of  this  illuminated  surface  rays  are  reflected  back 
again  out  of  the  eye.  If  the  latter  be  emmetropic,  the  rays 
from  any  one  point  become  parallel  on  leaving  it ;  and  some  of 
these  parallel  rays,  passing  through  the  aperture  (c)  of  the  oph- 
thalmoscope, fall  into  the  observer's  eye,  and,  if  it  be  emme- 
tropic, are  brought  to  a  focus  on  its  retina ;  the  rays  from  m 
at  mi!,  those  from  x  at  .x',  and  those  from  y  at  y' ;  and  thus  an 
image  of  the  part  x  m  y  is  formed  on  the  observer's  retina. 

The  foregoing  method  of  examining  with  the  ophthalmo- 
scope is  called  The  Direct  Method,  or  The  Examination 

of  the  Upright  Image.  By  it  the  various  parts  of  the 
fundus  are  seen  in  their  natural  positions,  but  much  enlarged 
(about  15  diameters  in  the  emmetropic  eye) ;  and  it  is,  con- 
sequently, very  valua,ble  for  examining  minute  details. 

It  is  necessary  for  this  method  that  the  surgeon  should 
approach  his  eye  as  close  as  possible  to  the  eye  under 
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examination,  in  order  to  receive  as  mucli  of  the  light  coming 
out  of  it  aa  possible. 

It  is  also  necessary  for  this  method  that  the  accommodation 
both  of  the  surgeon's  and  of  the  patient's  eye  be  at  rest, 
as  otherwise  the  rays  coming  from  the  latter_  carmot  form 
an  image  on  the  retina  of  the  former,  at  least  if  both  be 
emmetropic. 

If  the  patient  exert  his  accommodation  the  rays  will,  on 
leaving  his  eye,  become  convergent,  instead  of  parallel,  and, 
falling  into  the  surgeon's  eye,  will  be  brought  to  a  focus  in 
front  of  his  retina.  If  the  surgeon  exert  his  accommodation, 
the  parallel  rays  from  the  patient's  eye  will  likewise,  on  falling 
into  his,  the  surgeon's,  eye,  be  brought  to  a  focus  in  front  of 
his  retina.  And  if  both  patient  and  surgeon  accommodate, 
the  focus  of  the  rays  from  the  patient's  fundus  oculi  will,  of 
course,  lie  still  farther  in  front  of  the  surgeon's  retina.  The 
patient's  accommodation  will  be  relaxed  by  making  him  gaze 
at  the  black  wall  behind  the  surgeon's  head,  or  his  accom- 
modation may  be  paralysed  with  atropine.  But  atropine 
should  never  be  used  unless  absolutely  necessary,  owing  to  the 
inconvenience  it  causes  the  patient. 

Voluntary  relaxation  of  the  accommodation  on  the  part  of 
the  surgeon  is  often  a  matter  of  much  difficulty  to  beginners. 
The  ciliary  muscle,  not  being  a  voluntary  muscle,  is  not  imder 
our  direct  control,  and  can  be  influenced  only  in  a  secondary 
way  through  the  convergence  of  the  optic  axes  ;  for  this  con- 
vergence is  regulated  by  voluntary  muscles  (the  internal  and 
external  recti),  and  is  intimately  associated  with  the  effort  of 
accommodation.  With  parallel  optic  axes  our  accommodation 
is  relaxed  ;  therefore,  when  we  want  to  relax  our  accommoda- 
tion, we  produce  parallelism  of  our  optic  axes.  This  sounds 
ea sy  enough ;  yet,  when  the  beginner  approaches  his  eye  close  up 
to  that  of  his  patient,  the  Imowledge  that  he  is  so  close  to  the  ob- 
iect  he  wishes  to  see  renders  the  accomplishment  of  this  paral- 
lelism and  relaxation  of  accommodation  very  difficult  to  many. 
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It  is  uofc  easy  to  teach  another  person  how  to  rehax  his 
accommodation,  but  the  following  hint  may  be  of  use.  Take 
.•I  printed  page,  and  hold  it  at  the  ordinary  reading  distance, 
so  that  the  type  may  be  clearly  seen ;  then  gaze  vacantly  at 
it,  so  that  the  type  may  become  indistinct.  The  accommoda- 
tion is  now  relaxed,  and  the  act  was  accompanied  by  a  peculiar 
sensation  in  the  eyes.  When  examining  in  the  erect  image, 
cause  this  same  sensation  to  take  place  ;  and  it  may  be  assisted 
if,  with  the  eye  which  is  not  in  use,  the  black  wall  behind  the 
patient's  head  be  gazed  at. 

The  Indirect  Method,  or  The  Examination  of  the 

Inverted  Image,  is  employed  in  order  to  obtain  a  more  general 
view  of  the  fundus  than  the  direct  method  admits  of. 

In  addition  to  the  ophthalmoscope,  a  convex  glass  (I,  Fig.  43) 
of  about  14  D  is  here  used.  The  latter  is  held  about  10  cm, 
from  the  eye  {E)  under  examination,  while  the  observer  throws 
the  light  through  it  into  the  eye.  In  passing  through  the  lens 
the  rays  are  made  convergent,  and  this  convergence  is  increased 
by  the  refracting  media,  so  that  the  rays  cross  in  the  vitreous 
humour,  and  light  up  a  portion  of  the  fundus  oculi.    From  any 


Fig.  43. 


points  a  and  h  of  this  illuminated  place  pencils  of  rays  pass  out 
again  from  the  eye,  and,  becoming  parallel,  pass  through  the  lens, 
and  are  united  by  it  at  a'  b' ;  and  thus  a  real  inverted  image  is 
formed  of  the  part  a  h,  which  image  may  be  seen  by  the  observer 
whoseeye  is  placed  behind  0.    Thestronger  the  lens  I,  the  more 
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convergent  must  rays  from  the  examined  eye  be  made ;  and,  con- 
sequently, tlie  closer  must  a'  U  be  to  each  other,  and  the  smaller 
and  brighter  must  be  the  image  formed.  The  weaker  the  lens 
I,  the  larger  and  less  brilliant  is  the  image,  andthe  less  annoying 
to  the  surgeon  are  the  reflexes  from  the  surfaces  of  the  lens. 

In  examining  by  the  indirect  method,  the  observer  first 
places  the  upper  edge  of  the  ophthalmoscope .  to  his  right 
supra-orbital  margin,  and,  taking  care  that  he  is  looking 
through  the  central  opening  of  the  mirror,  he  reflects  the 
light  of  the  lamp  into  the  patient's  eye  at  a  distance  of  about 
50  cm.    A  red  glare  from  the  fundus  will  then  be  seen  in  the 
pupil.    Keeping  the  pupil  illuminated,  the  convex  14  D,  held 
between  the  forefinger  and  thumb  of  the  surgeon's  left  hand, 
is  brought  up  in  front  of  the  patient's  eye,  and  kept  there  in 
the  perpendicular  position  ;  the  surgeon  steadying  this  hand 
with  the  tip  of  the  little  finger  on  the  patient's  forehead. 
The  convex  glass  is  now  removed  just  far  enough  from  the 
patient's  eye  to  cause  the  margin  of  the  pupil  to  disappear 
out  of  the  surgeon's  field  of  vision.    He  then  ceases  to  look 
into  the  eye,  and  fixes  his  gaze  on  the  convex  glass,  when  the 
inverted  image  of  the  fundus  should  at  once  become  visible— 
and  will  seem  to  be  situated  in  the  convex  lens,  although 
it  really  is  in  the  air  somewhat  this  side  of  the  lens. 


Fig.  44. 

The  diagram  (Fig.  44)  serves  to  illustrate  the  efiect  of 
inversion  of  the  image. 

The  left  eye  is  seen  in  the  upright  image  in  the  left-hand 
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picture,  while  the  same  eye  is  seen  in  the  inverted  dmage  in 
the  right-hand  picture.  In  the  diagram  the  two' images  are 
of  the  same  size,  for  the  sake  of  convenience  ;  although,  of 
course,  in  reality  the  upright  image  is  much  larger  than  the 
inverted  image.  Moreover,  it  should  not  be  supposed  that 
nearly  the  whole  fundus  oculi,  as  here  represented,  can  be 
taken  in  at  one  view  with  the  ophthalmoscope.  The  portion 
visible  with  the  ophthalmoscope  at  one  moment,  even  in  the 
inverted  image,  is  small ;  so  that  it  is  necessary  to  examine 
the  different  regions  in  detail,  in  order  to  become  acquainted 
with  their  condition. 

The  reflex  from  the  surface  of  the  cornea  gives  a  good  deal 
of  annoyance  to  every  beginner.  It  cannot  be  done  away 
with  ;  but,  as  it  moves  in  the  opposite  direction  to  a  motion 
of  the  object  lens,  it  is  possible  to  see  past  it.  The  reflections 
from  the  convex  object-lens  are  also  extremely  annoying,  but 
may  be  removed  to  a  great  extent  from  the  line  of  sight  by  a 
sHght  rotation  of  the  lens  on  its  axis.  If  a  very  high  convex 
lens,  say  +  20  D,  be  used,  the  reflections  from  it  are  more 
disturbing  than  from  a  lower  number,  say  -f  14  D, 

To  examine  TU  Of  tic  Nerve,  the  surgeon  sits  in  front  of  the 
patient,  and  directs  him  to  turn  his  eye  somewhat  to  the  nasal 
side,  and  slightly  upwards  ;  because  the  papilla  is  situated 
about  15°  to  the  inner  side  of  the  posterior  pole  of  the  eye, 
and  about  3°  above  it.    For  instance,  if  the  left  eye  be' 
examined,  the  patient  is  to  direct  his  gaze,  without  turning 
bis  head,  to  the  right  and  a  little  upwards,  say  towards  the 
surgeon's  lefc  ear.    It  is  well  always  to  seek  out  the  optic 
papilla  m  the  first  instance,  not  only  because  it  is  so  important 
a  part  of  the  fundus  oculi,  but  because,  examining  from  it 
towards  the  periphery,  we  are  the  better  able  to  determine 
the  locality  of  any  pathological  alteration. 

Sl^ould  the  patient  not  direct  his  gaze  in  such  a  way  as  to 
enable  the  surgeon  to  see  the  optic  papilla,  or  other  desired 
xegion,  It  may  be  brought  into  view  either  by  a  motion  of  the 
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surgeon's  head  in  the  opposite  direction,  or  by  a  motion  of  tlie 
convex  lens  in  the  same  direction,  or  by  a  combination  of  both 
these  manoauvres. 

The  Macula  Lutea  should  then  be  examined.  It  may  be 
seen  by  directing  the  patient  to  look  straight  at  the  hole  of 
the  ophthalmoscopic  mirror,  for  it  will  then  correspond  witli 
the  macula  lutea  of  the  observer's  eye'.  '  It  is  more  readily 
seen  in  the  inverted  than  in  the  upright  image ;  but  its 
examination  is  often  very  diiiicult,  owing  to  contraction  of  the 
pupil  produced  by  the  strong  light  falling  on  so  sensitive  a 
portion  of  the  retina,  and  by  the  reflections  from  the  surfaces 
of  the  cornea  and  crystalline  lens,  which  fill  the  area  of  this 
contracted  pupil.  It  is,  therefore,  a  better  plan  to  direct  the 
patient  to  look  somewhat  to  the  side  of  the  eye  under  examina- 
tion, e.g.  to  the  right  side  of  the  observer's  forehead,  if  the 
right  eye  be  under  examination,  and  then  by  motions  of  the 
convex  lens  to  bring  the  macula  lutea  into  view. 

After  this  The  Feriphery  of  the  Fundus  in  every  direction  is 
to  be  examined  by  making  the  patient  look  upwards,  down- 
wards, to  the  right,  to  the  left,  etc. 


Estimation  of  the  Refraction  by  Aid  of  the 
Ophthalmoscope. 

■  From  what  has  been  said  with  reference  to  the  Direct 
Method  of  ophthalmoscopic  examination,  it  will  have  become 
evident  that  this  method  affords  a  means  for  determining  the 
refraction  of  the  eye. 

At  a  little  distance  from  the  observed  eye  into  which  light 
from  the  ophthalmoscopic  mirror  is  thrown,  the  surgeon  will 
be  able  to  see  some  of  the  details  of  the  fundus,  if  it  be  either 
myopic  or  hypermetropic  ;  but  if  it  be  emmetropic  he  will  be 
unable  to  do  so.  Tlie  reason  for  this  is  that  in  myopia  the 
rays  coming  out  of  the  eye  form  an  inverted  image  at  the  far 
point  of  the  eye  in  the  air,  and  this  image  can  be  seen  by  the 
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observer  who  accommodates  his  eye  for  that  point.  In  byper- 
metropia  the  rays  coming  out  divergent  from  the  eye  pass 
into  the  observei-'s  eye,  and,  by  an  effort  of  accommodation  on 
his  part,  he  will  see  an  upright  image  of  the  portion  of  the 
patient's  fundus  oculi  from  which  they  come.  But  in  emme- 
tropia,  inasmuch  as  the  rays  come  out  parallel,  those  from  any 
two  points  n,  Fig.  45)  at  a  short  distance  from  each  other 
in  the  fundus,  on  emerging  from  the  eye,  diverge  quickly  from 
each  other,  and  the  observer  a  little  way  off  (at  J.)  receives 


Fig.  4.5. 


none  of  them  into  his  eye,  or  obtains  only  an  indistinct  image, 
or  red  glare.    If  he  go  very  close  to  the  eye,  he  can  see  details. 

If,  on  the  observer  moving  his  head  from  side  to  side,  the 
vessels,  etc.,  of  the  observed  fundus  move  with  him,  the  case 
is  one  of  hypermetropia,  because  the  image  is  an  erect  one, 
which  is  situated  behind  the  plane  of  the  pupil  to  which  it  is 
referred.  If  the  vessels,  etc.,  move  in  the  opposite  direction 
to  that  of  the  observer's  head,  the  observed  eye  is  myopic, 
because  there  the  image  is  inverted,  and  in  front  of  the  pupil. 

For  the  quantitative  determination  of  ametropia  a  refrac- 
tion ophthalmoscope  is  required.  This  instrument  provides 
a  number  of  convex  and  concave  lenses,  capable  of  being 
brought  into  position  behind  the  sight-hole  in  rapid  succession 
by  a  simple  mechanism. 
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It  is  necessary,  in  the  first  instance,  that  the  surgeon  be 
aware  of  the  nature  of  his  own  refraction. 

If  the  Surgeon  he  Emmetropic,  he  can  see  the  fundus  oculi  of 
an  emmetrope  in  the  upright  image  without  any  lens,  provided 
he  go  close  enough ;  as  the  parallel  rays  coming  from  the 
examined  eye  will  be  focussed  on  his  retina,  because  his  eye  is 
adapted  for  parallel  rays. 

In  order  to  see  the  fundus  oculi  of  a  hypermetrope,  without 
any  effort  of  accommodation,  he  must  place  such  a  convex  lens 
behind  his  ophthalmoscope  as  will  render  the  divergent  rays 
coming  from  the  patient's  eye  parallel,  before  they  pass  into 
his  eye.  This  lens  is  themeasure  of  thepatient'shypermetropia, 
because  it  shows  how  many  dioptries  the  eye  wants  of  being 
emmetropic ;  or,  in  other  words,  so  that  the  rays  coming  from 
it  may  be  made  parallel.  The  lens  which  makes  the  divergent 
rays  coming  from  the  patient's  retina  parallel  would  also 
give  to  parallel  rays  passing  into  the  eye  such  convergence 
that  they  would  meet  on  the  retina,  i.e.  it  would  correct  the 
hypermetropia. 

The  emmetropic  surgeon  can,  of  course,  see  the  fundus  oculi 
of  a  hypermetrope  by  the  direct  method  without  the  correcting 
glass,  if  he  use  his  accommodation  to  overcome  the  divergence 
of  the  rays,  and  this  is  xisually  the  case  in  the  lower  degrees  of 
hypermetropia.  The  surgeon  gradually  relaxes  his  accommoda- 
tion according  as  he  substitutes  convex  lenses  for  it,  until  he 
reaches  the  strongest  lens  with  which  he  can  distinctly  see  the 
fundus.    This  is  the  correcting  lens. 

To  see  the  fundus  oculi  of  a  myope,  the  emmetropic  surgeon 
must  place  a  concave  glass  behind  his  ophthalmoscope,  in  order 
that  the  convergent  rays  coming  from  the  observed  eye  may  be 
made  parallel,  before  they  pass  into  his  eye ;  and  the  loioest 
concave  lens  which  enables  him  to  see  the  fundus  ocuh  is  the 
measure  of  the  myopia,  as  showing  by  how  many  dioptrics  it 
is  in  excess  of  emmetropia. 

The  emmetropic  surgeon  cannot-  possibly  see  the  fundus 
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oculi  of  a  myope  without  the  correcting  glass,  as  the  rays  are 
brought  to  a  focus  in  front  of  his  retina,  and  if  he  uses  his 
accommodation  he  merely  makes  them  still  more  convergent. 
But,  by  means  of  an  effort  of  his  accommodation,  he  can  see 
the  myopic  fundus  with  a  lens  which  over-corrects  the  myopia, 
and  hence  the  importance  of  selecting  the  loeakest  concave  glass 
with  which  the  fundus  is  distinctly  seen. 

If  the  surgeon  be  ametropic,  he  may  either  correct  his 
ametropia  by  wearing  the  suitable  lens,  and  then  proceed  as 
though  he  were  emmetropic  ;  or  else,  and  which  is  perhaps  the 
better  plan,  he  may  add  or  su.btract  the  amount  of  his  ametropia 
from  that  of  his  patient's.    For  example  : — 

The  Hyperm&tro'piG  Surgeon  of,  say  3  D,  requires  a  -(-  lens  of 
3  D  in  order  to  see  an  emmetropic  fundus  oculi,  this  lens  going 
altogether  to  correct  his  own  defect.  If,  in  order  to  examine 
the  fundus  of  another  eye,  he  require  a  +  lens  of  6  D,  the 
examined  eye  must  be  hypermetropic  3  D,  the  other  3  D  going 
to  correct  the  surgeon's  H.  If  he  be  able  to  see  the  fundus 
oculi  under  observation  without  any  lens,  it  shows  that  that  eye 
has  an  excess  of  refraction  corresponding  to  the  want  of  refrac- 
tion in  his  own  eye — that  is  to  say,  it  is  myopic  3  D.  If  he 
require  a  concave  2  D,  his  want  of  refraction  is  not  enough  by 
that  number  of  dioptries,  and  he  has  to  do  with  an  eye  which 
is  myopic  5  D  (3  D  +  2  D). 

If  the  Surgeon  he  Myopic,  say  2  D,  he  requires  a  —  2  D  to  see 
the  fundus  of  an  emmetropic  eye,  this  lens  going  wholly  to 
correct  his  own  ametropia.  If  he  see  the  fundus  with  a  —  7  D, 
the  examined  eye  has  M.  5  D,  because  2  D  has  been  used  in 
correcting  the  surgeon's  M.  If  he  be  able  to  see  a  fundus 
without  any  lens,  the  patient  has  H.  2  D,  the  want  of  refraction 
in  the  latter's  eye  compensating  exactly  for  the  excess  of  re- 
fraction in  the  surgeon's  eye.  If  he  find  it  necessary  to  use  a 
+  lens  of  7  D,  it  will  indicate  that  his  excess  of  refraction  is 
not  able  to  make  up  for  the  defect  of  refraction  in  his  patient's 
eye,  and  that  the  latter  has  H.  r=  9  D  (2  D  +  7  D). 
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Tilt  Existence  and  Degree  of  Astigmatism  imty  he  Determined 
withthe  Ophthalmoscojye. — We  know  that  astigmatism  is  present, 
if,  in  the  upright  image,  we  see  the  upper  and  lower  margins 
of  the  disc  and  the  horizontal  vessels  well  defined,  while  the 
lateral  margins  and  the  vertical  vessels  are  blurred,  or  vice 
versd.  Again,  we  know  that  astigmatism  is  present,  if,  in  com- 
paring the  shape  of  the  optic  disc  in  the  upright  and  inverted 
images,  we  find  it  to  be  an  oval  with  its  long  axis  perpendicular 
in  the  former,  and  with  its  long  axis  horizontal  in  the  latter, 
showing  that  the  refracting  media  are  more  powerful  in  the 
vertical  than  in  the  horizontal  meridian. 

We  may  ascertain  the  kind  and  degree  of  astigmatism  as 
follows: — If,  in  the  upr  ight  image  with  relaxed  accommodation, 
we  can  see  the  retinal  vessels  in  one  meridian  distinctly,  while 
in  order  to  see  those  in  the  opposite  meridian  a  concave  or 
convex  lens  behind  the  ophthalmoscope  is  required,  we  know 
that  the  case  is  one  of  simple  myopic  or  hypermetropic  astigma- 
tism ;  the  emmetropic  meridian  being  that  at  right  angles  to 
the  vessels^  seen  without  any  lens,  and  the  number  of  the  lens 
indicating  the  amount  of  ametropia  in  the  other  meridian. 

If,  in  the  two  principal  meridians,  two  concave  lenses  or 
two  convex  lenses  of  different  strength  be  requii-ed,  we  have  to 
deal  with  a  case  of  compound  astigmatism,-  myopic  or  hyper- 
metropic ;  the  greatest  error  of  refraction  being  in  the  meridian 
at  right  angles  to  that,  the  vessels  of  which  are  made  distinct 
by  the  strongest  lens. 

If  a  concave  lens  be  required  to  bring  into  distinct  view  the 
vessels  in  one  meridian,  while  a  convex  lens  is  required  for 
the  opposite  meridian,  the  case  is  one  of  mixed  astigmatism. 
Myopia  exists  in  the  meridian  at  right  angles  to  that  in  which 
the  vessels  are  brought  into  view  by  the  concave  lens,  and 
hypermetropia  exists  in  the  opposite  meridian. 

I  would  again  impress  upon  the  reader  the  absolute  necessity 

>  The  vessels  may  be  regarded  as  lines,  and  the  explanation  gi^•en  on 
pp.  41  and  42  applies  to  them  also. 
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of  thoroughly  relaxing  his  accommodation  in  all  examinations 
in  the  iipi-ight  image.  Paralysis  of  the  patient's  accommoda- 
tion with  ati'opiue  is  necessary  in  most  cases,  where  accuracy  in 
the  determination  of  the  refraction  with  the  ophthalmoscope 
is  required,  and  can  hardly  be  done  without  in  cases  of 
hypermetropia  and  of  hypermetropic  astigmatism,  owing  to 
the  cramp  of  accommodation  which  is  almost  always  present. 

Retinoscopy. 

Another  and  very  useful  method  for  determining  the  re- 
fraction by  the  ophthalmoscope  is  termed  The  Shadow  Test, 
or  Retinoscopy.  The  appearances  upon  which  this  method  de- 
pends are  due  to  the  play  of  light,  reflected  from  the  mirror,  on 
the  fundus  oculi.  Either  a  concave  or  a  plane  ophthalmoscopic 
mirror  may  be  employed.  I  invariably  use  a  plane  mirror  ; 
but,  as  I  believe  the  majority  of  ophthalmologists  still  use 
the  concave  mirror  in  retinoscopy,  I  shall  describe  the  theory 
and  use  of  the  method  by  its  aid,  and  then  that  by  aid  of  the 
plane  mirror  will  be  readily  understood. 


A' 


1 

~- — 

^7 

— > 

Fig. 


If  the  rays  from  alight  (Z,  Fig.  46)  be  reflected  from  The 
Goru^ave  Mrrror  {.^)  of  an  ophthalmoscope,  they  cross  at  a 
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certain  point  {A),  and  form  there  an  inverted  image  of  the 
flame,  and  then  diverge  again.  If  these  diverging  rays  be  made 
to  pass  through  a  convex  lens  {B)  placed  at  such  a  distance  in 
front  of  a  screen  {E)  that  the  rays  meet  at  a  focus  on  the 
latter,  a  very  small  and  brilliant  upright  image  (0)  of  the  flame 
is  there  formed,  surrounded  by  a  deep  shadow.    If  the  screen 
be  moved  slightly  towards  the  lens  (to  H),  so  that  the  focus  of 
the  rays  would  lie  behind  it,  or,  if  it  be  removed  slightly  away 
from  the  lens  (to  M),  so  that  the  focus  come  to  lie  in  front  of 
it,  the  brilliancy  of  the  image  on  the  screen  and  the  intensity 
of  the  surrounding  shadow  are  reduced.    Because,  in  each 
instance,  a  circle  of  diffusion,  and  not  an  accurate  image,  is 
formed  on  the  screen,  and  the  farther  the  focus  of  the  pencil  of 
rays  is  situated  from  the  screen  in  either  direction,  the  weaker 
does  the  image  become,  and  the  more  ill-defined  the  shadow. 

If  the  mirror  be  rotated  in  various  directions,  the  illumi- 
nated parti  and  the  shadow  are  seen— care  being  taken  to 
look  at  the  screen  directly,  and  not  through  the  lens— to  move 
on  the  screen  in  the  opposite  direction  to  the  motion  of  the 
mirror.  For  example,  if  the  position  m'  (Fig.  46)  be  given  to 
the  mirror,  the  path  of  the  rays  reflected  from  it  is  shown  by 
the  dotted  lines,  and  the  image  of  0  is  moved  to  0'.  This 
will  also  be  the  case  if  the  screen  be  at  H  or  at  if.  These 
three  positions  of  the  screen  may  be  supposed  to  represent 

■  «  The  area  of  light,"  "the  image,"  "the  illuminated  area, or  part  "  of 
the  fundus,  and  "  the  illumination,"  are  different  terms  for  one  and  the 
same  thin-  "  Theshadow"  or  "  shade  "  refers  merely  to  the  margin  ofthe 
illuminated  area,  i.e.  where  the  illumination  ceases,  and  darkness  begans  ; 
t  does  not  mean  that  the  shadowof  any  object  is  thrown  on  the  fundus 
oculi  When  we  speak  of  the  motion  of  the  shadow,  we  mean  that  the 
mar..'in  of  the  illuminated  area,  or  boundary-line  between  illuminated 
rndWilluminated  area,  moves  along  with  the  illuminated  area  in 
response  to  the  motion  of  the  mirror.  It  is  easier  to  learn  how  the  illu- 
m  nated  area  moves  by  watching  the  margin  of  the  shadow  (which 

rrnrross  the  pupil  from  behind  the  iris  like  a  revolving  shutter 
rcCsrsh  ;  wow'),  and  hence  we  have  come  to  talk  always  of  the 
motTon  of  the  shadow,  and  not  of  the  motion  of  the  illuminated  part. 
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emmetropia  (E),  hypermetropia  (H),  and  myopia  (M).  Eig. 
46  more  particularly  illustrates  the  motion  of  the  light  and 
shade  in  E  and  R  only,  while  Fig.  47  demonstrates  that  in 
myopia. 

In  the  eye,  in  like  manner,  the  area  of  light  and  shade  in 


Fig.  47. 

the  pupil  moves  against  the  motion  of  the  mirror.  Now,  we 
cannot,  of  course,  see  the  real  motion  on  the  retina  directly, 
but  only  through  the  dioptric  media,  and  they  will  influence  the 
apparent  motion  according  to  the  condition  of  the  refraction. 

In  emmetropia  and  in  hypermetropia  the  rays  coming  out 
of  the  observed  eye  are  parallel  and  divergent,  respectively ; 
and,  consequently,  an  upright  image  being  formed  by  them  in 
the  observer's  eye,  the  ti-ue  motion  given  by  the  mirror  is 
perceived. 

In  myopia,  at  least  in  all  cases  of  more  than  1  D,  the  ob- 
server does  not  see  an  upright  image  of  the  flame  on  the  fundus 
of  the  observed  eye,  but  a  real  inverted  aerial  image  formed 
between  his  mirror  and  the  observed  eye.  The  reason  of  this 
IS,  that  the  rays  coming  out  of  the  patient's  eye  are  convergent, 
and  meet  at  a  focus,  which  is  the  far  point  of  the  eye,  and  form 
there  an  inverted  image  of  the  object  from  which  they  come, 
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and  which,  in  this  instance,  is  an  upright  image  of  the  flame 
(the  illuminated  area).  When,  therefore,  the  upright  image 
on  the  fundus  moves  against  the  mirror,  the  inverted  image 
(which  is  what  the  observer  sees)  moves  in  the  opposite 
direction,  i.e.  with  the  mirror.  For  example,  if  in  Fig.  47  we 
suppose  a  to  be  the  position  of  the  image  on  the  fundus  of  a 
myopic  eye,  and  cv^  the  position  of  its  real  inverted  aerial  image, 
a  motion  of  the  mirror  to  on'  (the  rays  reflected  from  m'  are 
omitted,  in  order  to  avoid  confusion  in  the  diagram)  throws  the 
image  of  a  to  a',  as  already  explained,  but  the  inverted  aerial 


image  of  «'  is  formed  at  a"  ;  i.e.  it  seems  to  have  moved  wit 


the  mirror. 

In  myopia  alone,  then,  does  the  image  move  with  the  mirror; 
while  in  emmetropia  and  hypermetropia  it  moves  against  the 
mirror.  In  low  myopia  (1  D  and  less),  as  will  just  now  be 
seen,  the  image  also  moves  against  the  mirror. 

From  what  has  been  said,  it  is  evident  that  the  higher  the 
ametropia  (the  farther  from  the  screen,  in  Fig.  46,  the  focus  of 
the  rays)  the  larger  and  feebler  the  illumination  becomes  (i.e. 
the  greater  the  circles  of  diffusion),  and  the  more  crescentic 
the  margin  of  the  shadow,  because  it  is  the  margin  of  a  circle 
of  diffusion. 

Again,  the  extent  of  the  motion  of  the  image,  and  its  rate, 


Fiu.  48. 


are  in  inverse  proportion  to  the  degree  of  the  ametropia.  Thus, 
if  Fig.  48  represent  a  myopic  eye,  whose  far  point  is  situated 
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at  a?,  a  motion  of  the  mirror  to  nil  may  be  supposed  to  throw 
the  illuminated  part  to  a',  and  then  »^  will  move  to  a^'.  But, 
if  the  myopia  be  of  less  degree,  so  that  the  far  point  is  at  a?, 
the  same  motion  of  the  mirror  will  throw  a?"  to  o?\  and  the 
distance  between  these  two  latter  points  is  evidently  much 


Fig.  49. 


greater  than  that  between  and  a?'.  In  a  hypermetropic  eye 
(Fig.  49)  the  image  may  be  supposed  to  be  formed  at  a,  and 
a  motion  of  the  mirror  to  m'  will  throw  it  to  a  ;  while  in  a 
higher  degree  of  hypermetropia  it  would  be  formed  at  5,  and 
the  same  motion  of  the  mirror  would  throw  it  to  V .  The 
distance  between  h  and  U  is  much  greater  than  that  between 
a  and  d . 

In  practising  retinoscopy  with  the  concave  mirror  the 
surgeon  sits  1-20  m.  in  front  of  the  patient.  The  eye  to 
be  examined  is  shaded  from  the  direct  rays  of  the  lamp,  if 
the  latter  be  placed  beside  the  patient ;  but  a  better  plan  is 
to  have  the  light  above  his  head.  The  focus  of  the  mirror 
should  be  22  cm.,  and  any  error  of  refraction  of  the  surgeon 
is  to  be  corrected.  The  light  is  then  thrown  into  the  eye  at 
an  angle  of  about  15°  with  its  axis  of  vision,  so  that,  if  the 
pupil  be  not  under  the  influence  of  atropine,  the  macula  kitea 
may  be  avoided.  In  children,  and  when  the  pupil  is  very 
small,  it  is  advisable  to  dilate  it  with  atropine,  and  then  the 
region  of  the  macula  lutea  may  be  utilised.  When  now  the 
ophthalmoscope  is  rotated  in  different  directions,  motions  of  the 
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liglit  and  shade  on  the  fundus  oculi  are  seen  in  the  pupillary 
area.  The  surgeon  directs  liis  attention  to  the  edge  of  the 
shadoio  rather  than  to  the  illuminated  part,  for  its  motion  is 
more  easily  appreciated.  If  the  edge  of  the  shadow  moves 
loith  the  motion  of  the  mirror,  myojoict  is  present ;  if  it  moves 
against  the  mirror,  emmetropia,  hypermetropia,  or  myopia  of 
1  D  or  less,  is  present. 

The  reason  why  the  motion  is  against  the  mirror  in  cases 
of  M.  1  D  and  less  is,  that  the  surgeon  being  seated  only  1-20  m. 
from  the  eye  he  is  examining,  if  that  eye  have  a  myopia 
of  1  D,  its  far  point  is  so  close  to  his  eye  that  he  cannot  clearly 
observe  the  image  there  formed  ;  but,  if  the  myopia  be  of  even 
slighter  degree,  the  image  will  be  formed  behind  the  surgeon's 
head,  and  he  gets  a  shadow  moving  against  the  motion  of  his 
mirror,  because  the  image  he  then  sees  is  the  upright  one  on 
the  patient's  fundus  oculi,  and  not  the  inverted  aerial  image. 

We  proceed  as  follows  : — A  trial  spectacle-frame  is  put  on 
the  patient's  face.  If  the  shadow  moves  with  the  mirror,  we 
know  at  once  the  eye  is  myopic.  To  find  the  degree  of  myopia, 
the  surgeon  puts  a  low  concave-glass,  say  —  1  D,  into  the  frame; 
and,  if  the  shadow  still  moves  with  the  mirror,  he  puts  in  a 
higher  number,  say  —  1*5  D,  and  so  on,  until  he  comes  to  a 
glass  which  makes  the  image  move  against  the- mirror.  If  this 
be  —  3  D,  the  myopia  is  3  D.  It  might  be  supposed,  as  the 
shadow  now  moves  against  the  mirror,  that  this  glass  over- 
corrects  the  myopia,  but  this  is  not  so  ;  because,  as  already 
explained,  when  the  myopia  is  very  low,  the  image  is  formed 
close  to  the  surgeon's  eye,  or  behind  his  head,  and  he  con- 
sequently gets  a  shadow  moving  against  the  mirror,  although 
low  myopia,  and  not  emmetropia,  is  present.  Consequently, 
—  0-5  D  or  —  1  D  has  to  be  added  on  to  the  lens,  which  gives  the 
efiect  of  no  distinct  shadow  ;  or  rather,  by  the  above  plan,  it 
is  not  deducted  from  the  lowest  lens,  which  makes  the  shadow 
move  against  the  mirror. 

If  the  shadow  move  against  the  mirror,  we  have  to  de- 
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j  tevmine  whether  the  eye  be  emmetropic,  hypermetropic,  or 
slightly  myopic.  Should  the  illumination  be  bright,  and  the 
shadow  well  defined,  the  eye  is  emmetropic,  or  not  far  removed 
from  it;  and,  if  the  shadow  be  ill  defined  and  crescentic,  we  may 
feel  sure  the  eye  is  highly  hypermetropic.  We  first  put  on 
+  1  D,  and,  if  the  motion  be  still  against  the  mirror,  the  case 
is  one  of  hypermetropia,  and  higher  numbers  are  at  once  pro- 
ceeded with,  until  that  one  is  reached  which  causes  the  shadow 
to  move  with  the  mirror.  The  measure  of  the  hypermetropia 
is  1  D  less  than  the  glass  so  found,  for  it  has  evidently  over- 
corrected  the  defect. 

If,  however,  on  putting  on  +  1  D  we  find  the  shadow  to 
move  with  the  mirror,  we  change  it  for  +  0*5  D  ;  and,  if  still 
the  motion  be  with  the  mirror,  the  eye  is,  beyond  doubt, 
slightly  myopic,  -  0' 5  D  or  so.  But,  if  with  +  1  D  the  shadow 
moves  with  the  mirror,  while  with  +  0-5  it  continues  to  move 
against  it,  the  eye  is  emmetropic. 

It  may  be  found,  that  in  two  opposite  meridians  there  is  a 
difierence  in  the  motion  of  the  shadow,  and  this  leads  us  to 
diagnose  the  presence  of  astigmatism.  When  the  difierence 
j  is  one  merely  of  rapidity  of  motion,  or  of  intensity  of  illumina- 
j  tion  and  shadow,  we  know  that  we  have  to  deal  with  either 
simple  or  compound  astigmatism.  But  if  in  the  two  meridians 
there  is  a  difierence  in  the  direction  of  the  motion,  then  it  is 
a  case  of  mixed  astigmatism.  The  best  method  for  ascertain- 
ing the  degree  of  astigmatism  and  its  correcling  glass  is  to 
correct  each  of  the  principal  meridians  separately  with  spherical 
lenses.  In  compound  astigmatism  the  difierence  between  the 
two  lenses  found  iiidicates  the  degree  of  astigmatism,  and  also 
the  cylindrical  lens,  which,  combined  with  the  correcting 
spherical  lens  for  the  least  ametropic  meridian,  is  required  to 
neutralise  the  defect.  In  mixed  astigmatism  the  addition  of 
the  two  numbers  gives  the  cylindrical  lens,  while  one  or  other 
of  them,  usually  the  +  D,  is  used  as  the  spherical  lens 

With  Th,i  Plana  Mirror  the  source  of  illumination  of  the 
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observed  eye  being,  not  a  real  inverted  image  of  the  ligbt,  as 
in  the  case  of  the  concave  mirror,  but  a  virtual  upright  images 
behind  the  mirror  ;  and,  as  this  image  moves  in  the  opposite 
direction  to  the  motion  of  the  mirror,  the  motion  of  its  illu- 
mination on  the  fundus  of  the  patient's  eye  must  be  with  the 
mirror  in  all  cases,  and  not  against  it,  as  in  using  the  concave 
mirror.  With  the  plane  mirror,  therefore,  the  shadow  moves 
with  the  motion  of  the  mirror  in  H  and  E,  and  against  it  in 
M,  jast  as  do  the  vessels,  etc.,  in  the  examination  in  the 
upright  image.  If  the  motion  be  with  the  mirror,  the  surgeon 
has  merely  to  decide  whether  the  I'efraction  be  E  or  H  by 
putting  a  low  +  lens  in  front  of  the  eye. 

In  practising  retinoscopy  with  the  plane  mirror  it  is  all- 
important,  for  accuracy,  that  the  svirgeon  stand  as  far  away 
from  the  patient  as  possible.  Unless  this  be  attended  to,  it 
is  evident  that  slight  degrees  of  myopia  (say  of  0-25  D  where 
the  Ear  Point  would  be  at  i  metres)  might  be  taken  for 
emmetropia  ;  or,  which  is  the  same  thing,  myopia  having  been 
diagnosed,  the  surgeon  might  fail  to  completely  correct  it- 
Again,  if  the  surgeon  do  not  stand  sufficiently  far  away,  he 
may  over-correct  a  hypermetropic  eye  by  a  lens  which  has 
made  the  eye  slightly  myopic.  With  some  practice  it  is  pos- 
sible, in  most  instances,  to  obtain  sufficient  light  from  the 
pupil  with  the  plane  mirror  at  a  distance  of  4  metres. 

I  find  this  method  much  more  easily  worked  than  that  with 
the  concave  mirror.  It  has  the  advantage,  too,  of  not  requu-- 
ing  any  wearisome  addition  to,  or  subtraction  from,  the  data 
obtained. 

The  pleasantest  plane  mirror  is  one  of  4  cm.  diameter,  and 
of  which  the  sight-hole  is  4  mm.  in  diameter. 


FOCAL,  OR  OBLIQUE,  ILLUMINATION 

is  employed  for  the  examination  of  the  cornea,  iris,  and  lens. 
With  a  high  +  lens  (16  to  18  D)  the  light  of  the  gas  flame  is 
concentrated  on  the  part  to  be  examined  with  an  oblique,  not 
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a  perpendicular,  incidence  of  the  concentrated  rays.  Small 
foreign  bodies  in  the  iris,  cornea,  or  lens,  or  opacities  in  either 
of  the  latter,  can  be  thus  detected.  Extremely  delicate 
opacities  in  the  cornea  are  not  seen  best  with  the  strongest 
illumination  which  can  in  this  way  be  produced ;  but,  rather, 
by  the  half-light  which  is  obtainable  at  the  edge  of  the  cone 
of  light  passing  from  the  lens.  In  examining  the  centre  of 
the  crystalline  lens,  the  incidence  of  the  light  must  neces- 
sarily be  more  perpendicular. 


THE  NORMAL  FUNDUS  OCULI 
AS  SEEN  WITH  THE  OPHTHALMOSCOPE. 

Reference  has  been  made  to  the  enlargement  of  the  imago 
of  the  fundus  oculi  seen  with  the  ophthalmoscope.  The  cause 
of  this  enlargement  is,  that  the  fundus  is  observed  through  a 
dioptric  system,  at,  or  close  to,  the  principal  focus  of  which  it 
is  situated,  and  which,  consequently,  magnifies  it  to  our  view. 
The  enlargement  of  the  inverted  image  is  not  so  great  as  that 
of  the  upright  image,  and  it  is  smaller  the  shorter  the  focal 
length  of  the  convex  lens  employed.  The  inverted  image  of  a 
hypermetropic  eye  is  larger  than  that  of  an  emmetropic  eye, 
and  the  latter  larger  than  that  of  a  myopic  eye.  It  is  possible 
to  determine  mathematically  the  degree  of  enlargement  of  the 
image. 

The  Optic  Papilla— This  is  the  first  object  to  be  sought 
for  by  the  observer.  It  presents  the  appearance  of  a  pale 
pink  disc,  somewhat  oval  in  shape,  its  long  axis  being  vertical. 
Occasionally  the  long  axis  lies  horizontally,  and  sometimes 
the  papilla  is  circular.  The  papilla  is  generally  surrounded 
by  a  white  ring,  more  or  less  complete,  called  the  sclerotic 
ring,  and  often,  outside  this  again,  by  a  more  or  less  complete 
black  line,  the  choroidal  ring.  The  sclerotic  ring  is  due  to 
the  choroidal  margin  not  coming  quite  up  to  the  margin 
of  the  papilla,  the  foramen  in  the  choroid  for  the  passage  of 
the  optic  nerve  fibres  being  somewhat  larger  than  that  in  the 
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sclerotic,  and,  consequently,  a  narrow  edging  of  the  white 
sclerotic  is  exposed.  The  choroidal  ring  is  the  result  of  a 
hyper-development  of  pigment  at  tlie  margin  of  the  choroidal 
foramen.  The  complexion  of  the  optic  papilla  results  from 
the  pink  hue  derived  from  its  tine  capillary  vessels,  combined 
with  the  whiteness  of  the  lamina  cribrosa,  and  the  bluish 
shade  of  the  nerve  fibres.  It  is  frequently  not  equal  all 
over,  but  is  paler  on  the  outer  side,  where  the  nerve  fibres 
are  often  fewer  than  on  the  inner  side.  The  apparent 
colour  of  the  papilla  depends,  also,  upon  the  complexion  of 
the  rest  of  the  fundus.  If  the  latter  be  highly  pigmented, 
the  papilla  appears  pale  in  contrast  ;  while,  if  there  be  but 
little  pigment  in  the  choroid,  the  papilla  may  appear  very 
pink.  The  complexion  of  every  normal  papilla  is  not  iden- 
tical, and  care  must  be  taken  not  to  make  the  diagnosis 
"  Hyperemia  of  the  papilla,"  where  merely  a  high  physio- 
logical complexion  is  present. 

A  physiological  excavation  of  the  optic  papilla  is  often  met 
with.  It  is  always  on  the  temporal  side  of  the  papilla,  and 
can  be  recognised  from  the  parallax  ^  which  may  be  produced, 
and.  from  the  paleness  of  this  portion  of  the  papilla.  When 
the  excavation  is  very  deep,  one  may  sometimes  observe  the 
lamina  cribrosa  in  the  form  of  grey  spots  (the  nerve  fibres), 
surrounded  by  white  lines  (the  fibrous  tissue  of  the  lamina). 
A  physiological  diflers  ophthalmoscopically  from  a  pathological 
excavation,  by  the  fact  that  it  never  reaches  the  margin  of 
the  papilla  all  roimd.  It  is  caused  by  the  crowding  over  of 
the  nerve  fibres  to  the  inner  side  of  the  papilla. 

The  Normal  Retina  is  so  translucent  that  it  cannot 
be  seen;  or,  at  most,  a  shimmering  reflection,  or  shot-silk 
appearance,  is  obtained  from  it,  particularly  about  the  region 
of  the  yellow  spot  and  along  the  vessels,  but  also  towards 
the  equator  of  the  eye,  and  especially  in  dark  eyes. 

A  peculiar,  but  physiological,  appearance,  occasionally  seen, 

1  For  explanation  of  the  parallax  sec  cbap.  xii. 


CHAP.  III.]       THE  NORMAL  FUNDUS  OCULI. 


77 


is  produced  by  retention  of  their  neurilemma  in  some  of  the 
nerve  fibres,  after  they  have  passed  into  the  retina.  Instead 
of  being  semi-transparent,  their  fibres  then  reflect  the  light 
strongly,  giving  the  effect  of  an  intensely  white  spot,  com- 
mencing at  the  papilla,  extending  more  or  less  into  the  snr- 
ronnding  retina,  and  terminating  in  a  brushlike  extremity. 
This  appearance  is  constant  in  the  rabbit's  eye. 

The  Macula  Lutea  is  generally  seen  as  a  bright  oval  ring 
with  its  long  axis  horizontal,  this  ring  being  probably  a  reflex 
from  the  surface  of  the  retina.  It  is  remarkable  that  this 
halo  is  not  visible  with  the  direct  method  of  examination — 
a  fact  due  probably  to  the  illumination  being  much  weaker 
than  with  the  indirect  method.  The  area  inside  the  rinff 
is  of  a  deeper  red  than  the  rest  of  the  fundus,  and  at 
its  very  centre  there  is  an  intensely  red  point,  the  fovea 
centralis. 

The  G-eneral  Fundus  Oculi  surrounding  the  optic  papilla 

and  macula  lutea  varies  a  good  deal  in  appearance,  according 
to  the  amount  of  pigment  contained  in  the  choroid,  and  in  the 
pigment-epithelium  layer  of  the  retina.  1.  If  there  be  an 
abundant  supply  of  pigment  in  each  of  these  positions,  the 
choroidal  vessels  are  greatly  hidden  from  view,  and  the  effect 
is  that  of  a  very  dark  red  fundus.  2.  If  there  be  but  little 
pigment  in  the  pigment-epithelium  layer,  the  larger  choroidal 
vessels  may  be  visible,  and  the  fundus  may  appear  to  be 
chvided  up  into  dark  islands  surrounded  by  red  lines.  3.  If 
the  individual  be  a  blonde,  there  is  little  pigment  either  in  the 
pigment-epithelium  layer  or  in  the  choroid,  and  the  fundus  is 
seen  of  a  very  bright  red  colour,  the  choroidal  vessels  down  to 
their  fine  ramifications  being  discernible.  In  albinos  even 
the  choroidal  capillaries  may  be  seen. 

The  Retinal  Vessels— The  arteries  are  recognised  as 
thm  bright  red  lines  running  a  rather  straight  course,  in  the 
centre  of  each  of  which  is  a.  light-streak  due  to  reBection  from 
the  tense  coat  of  the  vessel.    This  light-streak  divides  the 
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vessel  into  two  red  lines.  Tlie  veins  are  darker,  wider,  and 
more  tortvious  in  their  course  than  the  arteries,  and,  their 
coats  not  being  so  tense,  there  is  no  light-streak. 

On  reaching  the  level  of  the  nerve-fibre  layer  of  the  retina, 
the  central  artery  and  vein  divide  into  a  principal  upper  and 
lower  branch.  This  first  branching  often  takes  place  earlier 
in  the  vein  than  in  the  artery,  and  the  former  may  even  branch 
before  appearing  on  the  papilla,  as  in  Fig.  50.  The  second 
branching  may  take  place  in  the  nerve  itself ;  and,  when  thi.s 


Fig.  50  (^(jra/fe  and  Scemiscli). 

an.s.  Art.  nas.  sup.;  a.n.i.  Art.  nas.  inf.;  a.t.s.,  a.t.l.  A.  temp.  sup.  and  inf.; 
v.n.s.,  v.n.i.  Ven.  nas.  sup.  and  inf. ;  v.t.s.,  v.t.i.  Ven.  temp.  sup.  and  int. ;  a.m.e., 
v.vi.e.  Art.  and  ven.  median  ;  a.m.,  v.m.  Art.  and  ven.  macu'.aris. 

occurs,  it  will  appear  as  though  four  arteries  and  four  veins 
sprang  from  the  optic  papilla  ;  but,  more  usually,  this  branching 
occurs  on  the  papilla,  as  in  Fig.  50.  The  vessels  produced  by 
this  second  branching  pass  respectively  towards  the  median 
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and  temporal  side  of  tlie  retina,  and  are  termed  by  Magnus  the 
Art.  and  Ven.  nasalis  and  temporalis  sup.  and  inf.  (  vide  Fig. 
50).    The  temporal  branches  run  in  a  radial  direction  towards 
the  anterior  part  of  the  retina.    A  small  horizontal  branch, 
the  Art.  and  Ven.  mediana  of  Magnus,  from  the  first  prin- 
cipal branches,  is  found  passing  towards  the  nasal  side  of  the 
retina.    The  temporal  branches  do  not  run  in  a  horizontal 
direction,  but  make  a  detour  round  the  macula  lutea,  send- 
ing fine  branches  towards  the  latter.    Two  or  three  minute 
vessels  from  principal  branches  run  directly  from  the  papilla 
towards  the  macula  lutea;  and  around  the  macula  lutea  a 
circle  of  very  fine  capillary  vessels  is  formed,  which  cannot 
be  distinguished  with  the  ophthalmoscope;  but  no  vessels 
run  to,  or  cross  over,  the  fovea  centralis  itself.    The  retinal 
arteries  do  not  anastomose,  nor  do  the  larger  retinal  veins. 
The  small  retinal  veins  have  some  slight  anastomoses  near 
the  ora  serrata. 

No  pulsation  of  the  arteries  is  observable  in  the  normal 
eye.    In  the  larger  veins  near,  or  on,  the  optic  papilla,  or, 
more  usually,  just  at  their  point  of  exit,  a  pulsation  may 
sometimes  be  seen.    This  venous  pulsation  is  due  to  the 
follo^ving  sequence  of  events  :— Systole  of  the  heart ;  diastole 
of,  and  high  tension  in,  the  retinal  arteries;  consequent  in- 
creased pressure  in  the  vitreous  humour  ;  communication  of 
this  to  the  outside  of  the  walls  of  the  retinal  veins,  impeding 
the  flow  of  blood  through  them,  especially  in  their  larger 
trunks,  which  ofier  little  resistance,  or  at  their  exit  from  the 
eye,  where  they  oflfer  the  least  resistance;  and  in  this  way 
the  veins  are  emptied:  the  blood  gradually  coming  on  from 
the  capillaries  overcomes  the  resistance,  and  the  veins  are 
for  a  moment  refilled.    The  phenomenon  can  be  most  readilv 
observed,  if  the  normal  tension  of  the  globe  be  slightlv 
increased  by  pressure  of  a  finger. 


CHAPTER  IV. 


DISEASES  OF  THE  CONJUNCTIVA. 

Hypersemia  of  the  Conjunctiva.— In  this  condition  the 

blood-vessels  of  the  palpebral  conjunctiva  especially  are 
engaged.  Slight  chemosis  sometimes  appears,  small  vesicles 
may  form,  and  there  may  be  also  some  swelling  of  the  papillje, 
and  development  of  lymph  follicles.  There  is  not  any  ab- 
normal discharge  from  the  conjunctiva,  and  herein  lies  the 
chief  point  of  difference  between  this  affection  and  simple 
conjunctivitis. 

abuses.— foreign  bodies.  Foul  air,  or  air  loaded  with 
tobacco-smoke.  Alcoholic  excesses.  Accommodative  asthe- 
nopia. Stenosis  lacrimalis,  and  other  forms  of  lacrimal 
obstruction.  The  use  of  unsuitable  spectacles,  or  the  use  of 
the  eyes  for  near  work  without  spectacles  when  the  condi- 
tion of  the  accommodation  {e.g.  hypermetropia,  presbyopia) 
requires  them. 

Symptoms.— The  eyes  are  irritable.  There  is  lacrimation 
and  photophobia,  with  hot,  burning  sensations,  and  sensations 
as  of  a  foreign  body  in  the  eye,  and  the  eyelids  feel  heavy. 
All  these  symptoms  are  aggravated  in  artificial  hght. 

Treatment.-ln  addition  to  the  removal  of  the  cause,  iced 
compresses  are  to  be  applied  to  the  closed  eyelids  for  twenty 
minutes  several  times  a  day,  and  the  instillation  of  a  drop  of 
tincture  of  opium  and  distilled  water  in  equal  parts  mornmg 
and  evening  will  be  found  beneficial.  It  is  also  desirable  to 
clear  out  the  lacrimal  passages  with  an  Anel's  syringe,  even 
where  no  decided  lacrimal  obstruction  is  present. 
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The  eyes  should  be  protected  from  glare  of  light  by  dark 
glasses,  and  out-of-door  exercise  is  to  be  recommended. 

Conjunctivitis  in  general. — In  addition  to  hyperemia, 
there  is  here  abnormal  secretion.    There  are  several  forms  of 
conjunctivitis,  the  discharge  from  each  being  more  or  less  con- 
tagious.   The  secretion  from  any  given  form  will  not,  however, 
always  reproduce  that  form,  but  may  give  rise  to  another  of 
greater  or  less  severity.    Infection  takes  place,  by  the  direct 
application  of  the  secretion,  or  also— it  is  very  generally 
thought-through  the  air,  in  which  float  particles  of  the 
infecting  substance.    This  latter  mode  is  especially  liable  to 
exist,  it  is  said,  in  an  ill-ventilated  room,  where  a  number  of 
people  afiected  with  conjunctival  diseases  are  lodged  with 
others  who  possess  healthy  eyes,  e.g.  in  crowded  charity- 
schools.    The  palpebral  conjunctiva  is  often  affected  when 
the  bulbar  portion  remains  normal,  and  the  conjunctiva  of 
the  lower  lid  is  more  frequently  attacked  than  that  of  the 
upper  lid. 

Catarrhal,or  Simple  Acute,  Conjunctivitis.— The  hyper- 

c-emia  is  here  well  marked,  often  concealing  the  Meibomian 
glands  from  view.  In  mild  cases  the  affection  is  confined  to 
the  palpebral  conjunctiva,  often  even  to  the  conjunctiva  of 
the  lower  lid;  but  in  the  severer  cases  it  extends  to  the  bulbar 
conjunctiva.  Lymph  follicles  and  enlarged  papillae  are  fre- 
quently present,  but  not  necessarily  so.  There  is  a  sticky 
serous  secretion,  which  causes  the  eyelids  to  be  fastened 
together  on  awaking  in  the  morning,  and  sometimes  produces 
!  ulceration  of  the  intermarginal  portion  of  the  eyelids  (inter- 
'  marginal  blepharitis).  ^ 

in  \  ^\  7^^^  "^^"^  ''''   '"^^^^  ecchymoses 

m^the  bulbar  conjunctiva.     But  these  have  no  serious 

Minute  grey  infiltrations  sometimes  form  at  the  margin  of 
he  cornea.   When  there  are  many  of  them,  they  may  become 
confluent  and  form  •.  cmon  occome 
na  term  a  small  grey  crescent,  which  ulcerates, 
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and  thus  a  crescentic  marginal  ulcer  is  formed,  and  very 
occasionally  such  an  ulcer  is  followed  by  iritis. 

The  catarrh  may  become  chronic,  and  then  the  papillae  are 
more  developed,  while  the  blepharitis  is  liable  to  extend  over 
to  the  cutis,  causing  eversion  of  the  lower  punctum  lacrimale 
with  resulting  stillicidium,  and  this,  in  its  turn,  aggravates 
the  conjunctival  affection. 

The  Symptoms  are  those  of  a  severe  case  of  hyperfemia 
(sensations  of  sand  in  the  eye,  hot,  burning  sensations,  weight 
of  the  eyelid),  with  the  addition  of  the  annoyance  consequent 
on  the  secretion,  which,  by  coming  across  the  cornea,  may  cause 
momentary  clouding  of  sight.  Photophobia  is  not  generally 
severe,  unless  there  be  some  corneal  complication. 

(7a?*s3S.— Draughts  of  cold  air.  Contagion.  Foul  atmo- 
sphere. As  an  epidemic.  Foreign  bodies.  As  a  sequel  of, 
or  attendant  on,  scarlatina,  measles,  and  smallpox. 

Diagnosis.— The  presence  of  the  gummy  secretion  dis- 
tinguishes this  affection  from  mere  hypera^mia  of  the  con- 
iunctiva  A  common  mistake  amongst  those  not  familiar 
with  eye  diseases  is  to  regard  a  case  of  iritis  as  one  of  simple 
acute  conjunctivitis,  the  redness  of  the  white  of  the  eye  m 
the  former  affection  being  taken  for  conjunctival  hypera^mia, 
etc. ;  and,  moreover,  a  slight  secondary  conjunctivitis  does, 
undoubtedly,  attend  many  cases  of  ii-itis.  ,    .    ^  . 

The  circumcorneal  subconjunctival  vessels,  derived  from 
the  anterior  ciliary  vessels,  are  those  which  become  engorged 
in  iritis,  and  their  engorgement  gives  rise  to  a  pmk  or  pa  e 
violet  zone  around  the  cornea,  of  which  the  separate  vessels 
cannot  be  distinctly  seen.    The  conjunctival  vessels  may  be 
distinc^uished  from  the  subconjunctival  or  ciliary  vessels,  by 
the  possibility  of  moving  the  former  aloug  with  the  mem- 
brane in  which  they  are,  by  manipulations  which  can  be  made 
with  the  lower  lid  of  the  patient,  while  these  mampulation^ 
do  not  affect  the  ciliary  vessels.    The  sepai-ate  conjunctival 
vessels,  too,  can  be  easily  distinguished,  and  they  are  of  a 
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bright  red  colour.  The  condition  of  the  iris  itself,  however, 
is  that  upon  which  the  diagnosis  finally  depends.  (See  Iritis, 
chap.  X.) 

The  Prognosis  is  good,  if  there  be  no  reason  to  suspect  that 
the  mild  form  is  but  the  commencement  of  a  more  severe 
inflammation.  The  infiltrations,  and  even  the  ulcers,  which 
sometimes  form  at  the  margin  of  the  cornea,  are  not  often 
of  serious  import,  and  heal  according  as  the  treatment  restores 
the  conjunctiva  to  health. 

Treatment.— OolA,  or  iced  compresses,  with  the  use  of  a 
4  per  cent,  solution  of  boracic  acid  as  a  lotion,  should  be  used 
frequently  at  the  first  onset,  and,  in  mild  cases,  will  alone 
bring  about  a  cure.     When,  in  a  day  or  two,  the  irritation 
and  swelling  have  somewhat  subsided,— or  from  the  very 
commencement,  if  there  be  not  much  irritation,— a  solution 
of  nitrate  of  silver,  of  from  5  to  10  grains  to  ^j,  should  be 
applied  by  the  surgeon  to  the  palpebral  conjunctiva  with  a 
camel's-hair  pencil,  the  lid  being  weU  everted,  and  this  then 
should  be  thoroughly  neutralised  with  salt  water,  the  whole 
being  finaUy  washed  off  with  plain  water.    The  application 
is  to  be  repeated  in  twenty-four  hours,  by  which  time  the 
slight  loss  of  epithelium,  the  result  of  the  superficial  slough,  will 
have  been  repaired.    Immediately  after  such  an  application, 
cold  sponging  or  iced  compresses  are  useful,  and  gi^ateful  to 
the  patient.     The  greatest  care  is  required  in  the  use  of 
nitrate  of  silver  in  conjunctival  affections  for  any  prolonged 
period,  lest  it  cause  that  brownish  staining  of  the  membrane, 
called  Argyrosis  {cLpr^vpo^,  silver)  ■  thorough  neutralisation 
and  washing,  as  above  recommended,  being  the  best  safe- 
gi^ards.     I  am  opposed  to  the  use  even  of  weak  solutions 
ot  nitrate  of  silver  as  eye-drops  to  be  used  at  home  by  the 
patient,  for  staining  is  very  apt  to  be  caused  in  this  way. 

Should  the  surgeon  be  unable  to  see  the  patient  daily,  the 
tollowmg  simple  eye-drops  are  capable  of  affecting  a  rapid 
cure  in  most  cases  -.-^  Acid  Boracici,  gr.  viij ;  Zinci  Sulph. 
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gr.  iv ;  Tinct.  Opii,  513  ;  Aq.  destill.  ad  .^ij  ;  oue  drop  in 
the  eye  morning  and  evening,  or  only  once  a  day  iu  mild 
cases.  Solutions  of  sulphate  of  alum  (gr.  iv  to  f .  of  water) 
and  of  tannic  acid  (gr.  v  to  viij  to  f .  of  water)  are  often 
prescribed,  but  are  not  so  effectual  as  the  foregoing. 

A  weak  boracic  acid  ointment,  to  be  applied  along  the 
margins  of  the  lids  at  bedtime,  is  to  be  ordered.  It  prevents 
the  "gumminess"  in  the  morning,  which  is  not  only  un- 
pleasant to  the  patient,  but  is  also  injurious,  by  fastening 
the  eyelids  together,  and  thus  preventing  free  di-ainage  of 
the  secretion. 

Follicular  Conjunctivitis.-This  is  catarrhal  conjunc- 
tivitis, to  which  is  added  the  presence  in  the  conjunctiva  of 
small  round  pinkish  bodies  the  size  of  a  pin's  head,  which 
disappear  completely  as  the  process  passes  off,  leaving  the 
mucous  membrane  as  healthy  as  they  found  it. 

These  little  bodies  are  situated  chiefly  in  the  lower  fornix 
of  the  conjunctiva,  and  may  be  discovered  by  eversion  of  the 
lower  lid,  when  they  will  be  seen  arranged  in  rows  parallel 
to  the  margin  of  the  lid.  Whether  they  are  easHy  discovered 
or  not  depends  on  their  size  and  number,  and  on  the  amount 
of  coexisting  hyperemia  or  chemosis  of  the  conjunctiva.  The 
structure  of  these  bodies  shows  them  to  be  lymph  folhcles. 

Follicular  conjunctivitis  is  a  very  tedious  form,  lasting 
often  for  months.  According  to  Sfemisch,  it  is  more  apt 
to  give  rise  to  marginal  ulceration  of  the  cornea  than  the 
simple  catarrhal  form  ;  but  I  have  not  myself  observed  this. 
I  ac^ree  with  those  who  hold  that  the  disease  has  nothing  to 
do  with  granular  ophthalmia,  although  some  authors  regard 
it  as  an  early  stage  of  the  latter.  ^^11 
Tlie  Symptoms  are  much  the  same  as  those  of  catarrhal 
conjunctivitis.  Frequently,  there  is  little  or  no  injection 
of  the  bulbar  conjunctiva,  and  the  chief  symptom  is  asthenopia 
-an  inability  to  continue  near  work  for  any  length  of  time, 
-and  much  distress  in  artificial  light.    Boys  and  girls  from 
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five  to  fifteen  years  of  age  are  those  most  liable  to  this 
affection. 

Causes. — These  are  also  much  the  same  as  in  simple 
catarrhal  conjunctivitis.  The  long-continued  use  either  of 
atropine  or  of  eserine  is  liable  to  bring  on  the  disease. 

Treatment. — The  remedy  I  have  found  most  useful  in  this 
troublesome  affection  is  an  ointment  of  sulphate  of  copper 
from  gr.  ss.  to  gr.  ij  in  of  vaseline.  The  weaker  ointments 
should  be  used  at  first,  and  later  on  the  stronger  ones,  if  it 
is  found  that  the  eye  can  bear  them.  The  size  of  half  a  pea 
of  the  ointment  is  inserted  into  the  conjunctival  sac  with  a 
camel's-hair  pencil  once  a  day.  Eye-drops  of  equal  parts  of 
tincture  of  opium  and  distilled  water  are  of  use  in  some 
cases ;  and  the  eye-douche  should  be  recommended.  Abun- 
dance of  fresh  air,  with  change  from  a  damp  climate  or 
neighbourhood  to  a  dry  one,  is  of  importance.  If  the  use 
of  a  solution  of  atropine  have  induced  the  disease,  it  should 
be  discontinued ;  and,  if  a  mydriatic  be  still  required,  a 
solution  of  extract  of  belladonna  (gr.  viij  ad  Jj)  may  be 
employed  in  its  stead. 

Spring  Catarrh  is  the  eye  complication  which  accompanies 
that  troublesome  affection  known  as  "  Hay  Fever."  It  is 
not,  strictly  speaking,  a  catarrhal  affection,  for  it  is  usually 
unattended  by  secretion,  and  the  prefix  "  Spring "  is  mis- 
leading, as  it  is  seen  also  in  summer  and  autumn.  The  hay 
harvest  is  the  most  common  period  for  it,  owing  probably 
to  certain  minute  particles  which  then  float  in  the  air. 

The  bulbar  conjunctiva  is  chiefly  affected.  It  becomes  in- 
jected, slightly  cedematous,  and,  close  around  the  cornea, 
somewhat  elevated,  with  greyish  swellings.  The  margin  of 
the  cornea  itself  is  apt  to  become  invaded  with  minute 
infiltrations. 

Some  individuals  are  liable  to  be  attacked  at  each  hay 
harvest.  The  chief  symptoms  a-re  photophobia  and  lacrima- 
tion.    The  affection  is  unattended  with  danger  to  the  eye. 
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The  microscope  shows  (Uhthoff)  that  the  conjunctival 
swelling  is  due  to  hypertrophy  of  the  epitlielial  layer  of  the 
conjunctiva  in  this  situation,  combined  with  sub-epi(lielial 
infiltration  with  a  substance  which  is,  or  is  similar  to, 
coagulated  albumen.  The  deeper  layers  of  the  conjunctiva 
remain  tolerably  normal. 

Treatment. — This  is  usually  an  excessively  troublesome 
affection  to  care.  Dark  glasses  for  protection  from  the 
light,  weak  astringent  collyria  (sulphate  of  zinc,  acetate 
of  lead),  with  cold  sponging,  or  the  douche,  are  useful ;  or, 
iodoform  ointment  (1  in  15),  a  little  put  into  the  eye  once 
a  day.  Pagenstecbei-  highly  recommends  massage  twice  daily 
in  conjunction  with  strong  precipitate  ointment. 

Granular  Conjunctivitis,  Granular  Ophthalmia,  or 

Trachoma  (also  called  Egyptian  Ophthalmia,  and  Military 
Ophthalmia). — In  this  disease,  in  addition  to  the  usual  ap- 
pearances   of    simple    conjunctivitis,   there    are  developed 
greyish,  or  pinkish-grey,  bodies,  about  the  size  of  the  head 
of  a  pin,  situated  in  and  close  to  the  fornix  conjunctivae, 
chiefly  of  the  upper  lid,  but  also  disseminated  over  other 
parts  of  the  membrane.    They  do  not  form  on  the  bulbar 
conjunctiva.    These  bodies  are  the  "  granules  "  or  "  granula- 
tions," and,  in  the  acute  form  of  the  disease,  they  somewhat 
resemble  the  follicles  of  follicular  conjunctivitis,  but  are 
paler,  not  so  apt  to  occur  in  rows,  and  are  more  isolated. 
Microscopically  the  granulations  have  no  capsule,  as  have 
the  follicles,  but  seem  to  grow  from,  or  in,  the  stroma  of 
the  conjunctiva.    In  the  acute  form  the  granulations  consist 
of  lymph  cells  alone,  but  in  the  chronic  form  this  is  true 
of  them  only  towards  their  surface,  while  at  their  bases  they 
are  formed  chiefly  of  connective  tissue.     They  are  to  be 
regarded  as  new  growths  in  the  conjunctiva. 

The  disease  comes  under  our  notice  in  two  forms,  the 
acute  and  the  chronic.  The  latter  may  result  from  the 
former,  but,  more  commonly,  we  find  it  as  the  primary 


CHAP.  IV.] 


THE  CONJUNCTIVA. 


87 


condition,  without  any  appreciable  acute  stage  having  gone 
:  before. 

I  Causes. — Both  forms  are  contagious,  and,  probably,  the 
,  infection  occurs  only  by  transference  of  the  secretion  from 
one  eye  to  the  other  by  means  of  fingers,  towels,  handkerchiefs, 
etc.  Hence,  the  more  slovenly  in  their  personal  habits,  and 
the  more  crowded  in  their  dwellings,  families,  schools,  regi- 
ments, or  nations  may  be,  the  more  likely  is  this  disease  to 
spread  from  one  individual  to  another,  when  it  once  gains  a 
foothold. 

It  has  been  stated  that  the  acute  form  is  often  epidemic 
I  in  places  where  the  hygienic  conditions  are  bad ;  but  in  this 
i  country  I  have  never  seen  it  as  an  epidemic,  and  sporadically 
I  not  often,  although  the  chronic  form  is  extremely  common  in 
i  Ireland. 

Amongst  the  better  classes,  here  and  elsewhere,  the  disease 
is  very  uncommon.    High,  dry,  mountainous  countries  are 
almost  free  from  this  disease.     So  that,  probably,  the  atmo- 
spheric conditions  play  some  part  in  the  etiology. 
I      Some  hold  that  the  affection  is  dependent  on  constitutional 
disease,  such  as  scrofula,  tuberculosis,  syphilis,  etc.  ;  but  I 
cannot  endorse  this  view.    No  doubt  many  of  these  patients 
'  are  anfemic  and  out  of  health,  but  this  is  due  to  the  moping 
i  habits  they  contract,  and  the  little  open-air  exercise  they 
!  take,  in  consequence  of  their  semi-blindness. 
I     Acute  G-ranular  Ophthalmia— As  already  stated,  this 
i  is  an  afiection  rarely  seen  in  this  country.    An  attack  com- 
I  mences  with  swelling  of  the  upper  lid,  great  injection  of  the 
\  whole  of  the  bulbar  and  palpebral  conjunctiva,  and  swelling 
of  the  papilla;,  with  development  of  the  characteristic  "  granu- 
lations."   There  may  be  but  Httle  discharge  ;  but  there  is 
generally  much  lacrimation,  with  photophobia  and  great 
pain  in  the  brow  and  eye.    Superficial  marginal  ulcers  of 
the  cornea  may  form. 

The  inflammation  and  papillary  swelling  increase  for  a  week 
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or  80,  to  such  a  degree  that  the  gramiLations  are  hidden  from 
view  ;  and  tlieu,  taking  on  a  blennorrhfjeic  form,  the  process 
gradually  subsides,  until,  in  the  course  of  two  or  three  weeks 
longer,  it  disappears,  having  brought  about  absorption  of  the 
granulations,  and  ultimately  the  mucous  membrane  is  left  in 
a  healthy  state. 

If,  however,  in  the  blennorrhoeic  stage,  the  inflammation  he 
excessive,  the  eye  may  run  all  the  dangers  of  an  attack  of 
acute  purulent  conjunctivitis.  Or  if,  on  the  other  hand,  the 
inflammation  be  very  slight,  it  may  not  be  sufficient  to  effect 
absorption  of  the  granulations,  and  the  process  may  run  into 
the  chronic  form. 

Treatment. — It  is  desirable  to  abstain  from  active  measures 
in  the  commencement  of  the  affection,  owing  to  the  tendency 
to  natural  cure  which  is  often  present,  and,  in  particular, 
astringents  and  caustics  should  be  avoided.    At  the  utmost, 
an  antiseptic  lotion  of  boracic  or  salicylic  acid,  and  cold  ap- 
plications for  relief  of  the  pain  and  heat  are  admissible.  Dark 
protection-glasses  are  agreeable,  and,  wearing  them,  the  patient 
should  be  encouraged  to  take  open-air  exercise.    But,  if  it  be 
evident  that  the  inflammatory  reaction  is  not  active  enough, 
poultices  or  warm  fomentations  should  be  employed  to  promote 
it.    Once  the  blennorrhoeic  stage  lias  been  reached,  great  care 
•is  required  to  control  it;  and,  if  it  threaten  to  exceed  safe 
bounds,  it  must  be  restrained  by  means  of  suitable  applications, 
such  as  acetate  of  lead,  nitrate  of  silver,  or  sulphate  of  copper 
in  solutions  of  medium  strength ;  or,  it  may  be  necessary  to 
use  them  in  strong  solutions ;  or  even  to  employ  the  solid 
mitigated  nitrate  of  silver. 

Chronic  Granular  Ophthalmia— The  first  onset  of  this 

disease  is  often  without  inflammation,  and  is  then  unattended 
by  any  distressing  symptoms,  except  that  the  eye  may  be 
more  easily  irritated  by  exposure  to  cold  winds,  foreign  bodies, 
etc.,  or  more  easily  wearied  by  reading  and  other  near  woi-k. 
If  such  a  case  come  under  our  notice,  the  conjunctiva  will 
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be  fouucl  free  from  injection  or  swelling,  but  greyisb-wbite 
semi-transparent  gi-aniilations,  of  tbe  size  of  a  rape  seed  and 
less,  will  be  seen  disseminated  over  tbe  conjunctival  surface, 
and  protruding  from  it.  Gradually  tliese  granulations  give 
rise  to  a  more  or  less  active  vascular  reaction,  attended  witb 


Fig.  51  {Scemisch). 

Meibomian^ Tarsus  having  undergone  fatty  degeneration;  c,  Atrophied 
TnSlTf,'^lrHuL     '  ^yi^°^'^''°Pli^ed  Papilla;  e,  Cicatricial  Tissue  in  the  con- 

swelling  of  tbe  papillae  and  purulent  discbarge— in  sbort, 
blennorrbrea.  Tbe  patients  tben  begin  to  be  more  incon- 
venienced, owing  to  tbe  discbarge  wbicb  obscures  their  vision, 


90 


DISEASES  OF  THE  EYF. 


and  to  sensations  of  weight  in  the  lids,  and  of  foreign  bodies 
in  the  eye ;  and  this,  consequently,  is  generally  the  earliest 
stage  at  which  we  see  the  disease.  The  enlarged  papilla 
sometimes  grow  to  a  great  size,  completely  hiding  the  granu- 
lations, lu  this  stage  the  granulations  may  become  absorbed, 
and  the  disease  undergo  cure ;  but,  more  commonly,  it  makes 
further  progress.  Fresh  granulations  appear,  while  the  old 
ones  increase  in  size,  until  they  often  become  confluent, 
leaving  only  here  and  there  an  island  of  vascular  mucous 
membrane. 

These  chronic  granulations  consist  of  lymph  cells  towards 
their  surface,  but  towards  their  bases  are  formed  chiefly 
of  connective  tissue.  Gradually  the  cellular  elements  are 
transformed  into  connective  tissue,  and,  in  this  way,  cicatricial 
degeneration  of  the  conjunctiva  is  brought  abovit  at  each 
spot  where  a  granulation  was  seated. 

As  the  disease  advances,  the  submucous  tissue  becomes 
implicated  in  the  connective  tissue  alterations,  while  the 
tarsus  undergoes  fatty  degeneration,  and  becomes  hyper- 
trophied.  The  granulations  disappear,  having  reduced  the 
conjunctiva  to  a  cicatrix.  Contraction  of  the  diseased  con- 
junctiva on  the  inner  surface  of  the  lid  causes  entropion, 
and  distortion  of  the  bulbs  of  the  eyelashes,  giving  rise  to 
irregitlar  growth  of  the  latter,  with  resulting  trichiasis  and 
distichiasis.    These  changes  are  represented  in  Fig.  51. 

The  great  danger  of  granular  ophthalmia  lies  in  the 
complications  which  may  attend  it,  or  which  follow  in  its 
wake.  The  former  consist  in  pannus  and  ulcers  of  the 
cornea,  and  severe  purulent  conjunctivitis ;  while  the 
latter  are  the  distortions  of  the  lids  and  eyelashes  just 
referred  to. 

Pannus  presents  the  appearance  of  a  superficial  vascu- 
larisation  of  the  cornea,  with  more  or  less  difl^ise  opacity,  and 
often  small  infiltrations  (Fig.  52).  It  invariably  commences 
in  the  upper  portion  of  the  cornea,  extending  generally  over 
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the  vipper  half,  and  frequently  remains  confined  to  this 
region.  But,  in  many  cases,  at  a  later  stage,  it  extends  to 
the  whole  surface  of  the  cornea, 
and  this  latter  occurrence  often 
takes  place  almost  suddenly, 
and  the  vascularisation  and 
opacity  sometimes  become  so 
intense  as  to  present  quite  a 
fleshy  appearance,  and  to  com- 
pletely hide  the  corresponding 
part  of  the  iris  from  view. 
Histologically,  pannus  consists 
of  a  new  growth,  which  is  extremely  rich  in  cells,  and  which 
closely  resembles  the  conjunctiva  when  occupied  with  con- 
flvient  granulations.  It  is  situated  between  the  corneal 
epithelium  and  Bowman's  layer,  and  is  permeated  by  vessels 
derived  from  the  conjunctival  vessels.  After  a  length  of  time 
Bowman's  layer  becomes  destroyed  in  places,  and  then  the 
cellular  infiltration  gains  access  to  the  true  cornea,  and 
gives  rise  to  permanent  changes  in  its  transparency  and 
curvature.  In  some  bad  cases  of  old-standing  pannus  the 
latter  undergoes  a  connective  tissue  change.  It  becomes 
then  smooth  on  the  surface,  and  the  vessels  almost  disappear, 
so  that  the  cornea  is  covered  with  a  thin  layer  of  connec- 
tive tissue,  which  obstructs  the  passage  of  light,  and  is  not 
capable  of  cure. 

Another  result  of  pannus,  sometimes,  is  a  bulging  or 
staphylomatous  condition  of  the  cornea,  the  tissues  of  which 
have  become  so  altered,  that  they  give  way  before  the  normal 
intraocular  tension. 

A  pannus  in  which  as  yet  there  is  no  connective  tissue 
alteration,  and  where  there  is  no  staphylomatous  bulging, 
is  capable  of  undergoing  cure  without  leaving  any  opacity 
behind,  except  that  which  may  be  due  to  ulcers  that  have 
been  present. 


Fig.  52. 
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Pannus  is  usually  a  painless  affection,  but  is  sometimes 
accompanied  by  photophobia  and  ciliary  neuralgia.  It  may 
come  on  at  any  stage  of  the  disease,  and  causes  defective 
vision,  in  proportion  to  the  degree  and  extent  of  the  opacity. 
Severe  pannus  is  liable  to  induce  iritis. 

The  connection  between  pannus  and  the  condition  of  the 
lids  is  not  altogether  evident.  It  is  held  by  many,  that  this 
corneal  affection  is  due  to  mechanical  irritation,  caused  by 
the  rough  palpebral  conjunctiva  ;  but  I  hardly  think  this 
view  is  correct,  for  severe  pannus  is  often  seen  with  a 
comparatively  smooth  conjunctiva,  while  with  a  truly  rough 
conjunctiva  the  cornea  is  frequently  perfectly  clear.  But 
there  can  be  little  doubt,  that  pannus  is  analogoiis  to  the 
granular  disease  in  the  conjunctiva.  It  is,  in  fact,  the  same 
disease  modified  by  reason  of  the  different  tissue  in  which 
it  is  situated,  this  different  tissue  being  itself  a  modification 
of  the  conjunctiva ;  and  it  would  seem  probable,  that  the 
cornea  becomes  diseased  by  direct  inoculation  from  the  con- 
junctiva of  the  upper  lid.  Yet  it  is  remarkable,  that  the 
bulbar  conjunctiva,  lying  between  the  upper  margin  of  the 
cornea  and  the  fornix  of  the  tipper  lid,  never  becomes  diseased. 

Prognosis. — At  any  period  prior  to  cicatrisation  of  the 
conjunctiva,  an  attack  of  purulent  blennorrhoea  is  liable  to 
come  on.  If  not  too  severe,  this  may  result  in  a  cure  by 
absorption  of  the  granulations,  and  should  not  be  checked. 
If,  however,  the  attack  be  very  severe,  the  eye  runs  dangers 
similar  to  those  of  an  ordinary  attack  of  purulent  con- 
junctivitis. These  dangers  are  less,  the  more  complete  and 
the  more  intense  the  pannus. 

On  the  whole,  if  the  disease  come  under  treatment  at  an 
early  period,  it  may  be  hoped  that  vision  will  be  retained 
in  a  majority  of  cases,  although  a  radical  cure  may  be  difii- 
cult,  or  impossible.  These  cases  require  to  be  under  constant, 
or  intermitting,  treatment  for  long  periods,  ofteu  for  years 
and  are  extremely  liable  to  relapses. 
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Treatment. — The  aim  of  this  is  to  bring  about  absorption 
of  the  granulations  with  the  greatest  possible  despatch,  in 
order  to  prevent  the  destruction  of  the  mucous  membrane  to 
which  they  tend.  No  caustic  application  should  be  made 
with  the  object  of  directly  destroying  the  granulations,  for 
this  can  only  be  done  at  the  expense  of  the  mucous  membrane 
around  them.  As  already  said,  in  cases  of  chronic  granular 
ophthalmia  in  which  a  blennorrhocic  attack  comes  on,  when 
this  passes  off  again,  the  granulations  are  found  to  have 
become  much  fewer,  or  to  have  quite  disappeared.  Following 
the  hint  nature  thus  gives  us,  we  should  endeavour  by  our 
treatment  to  produce  a  certain  papillary  reaction.  For 
chronic  cases,  with  little  swelling  of  the  papillte  (blennorrhoea), 
and  with  little  or  no  cicatrisation,  the  best  application  is  the 
solid  sulphate  of  copper  lightly  applied  to  the  conjunctiva, 
especially  at  its  fornix ;  but,  when  there  is  considerable 
papillary  swelling,  I  prefer  a  10-grain  solution  of  nitrate  of 
silver,  properly  neutralised  after  application  with  a  solution 
of  salt,  or  a  light  application  of  mitigated  lapis,  similarly 
neutralised.  An  interval  of  twenty-four  hours  at  least 
should  be  allowed  to  elapse  between  each  application,  whether 
of  sulphate  of  copper  or  nitrate  of  silver,  and  cold  sponging 
for  fifteen  minutes  should  be  employed  immediately  after  the 
application.  A  change  of  treatment  will  be  occasionally 
required,  even  if  the  remedy  first  used  answer  well  in  the 
beginning,  and  one  or  other  of  the  following  can  be  adopted  : 
— Pure  carbolic  acid  liquefied  has  been  used^  with  good 
result,  but  I  have  no  experience  of  it.  It  is  applied  with 
a  camel's-hair  pencil,  and  the  excess  washed  off  with  plain 
water.  Liq.  plumb,  acetatis  dil.,  never  to  be  used  except 
with  everted  lids,  and  washed  off  with  plain  water  by  the 
surgeon ;  and  not  even  in  this  way  if  there  be  ulcers  of  the 
cornea,  as  a  deposit  of  acetate  of  lead  on  the  ulcer  is  liable 

•  Recently  again  by  E.  Treacher  Collins,  Roy.  Land.  Ophthal.  Rosp. 
llcj).,  vol.  xi.,  p.  3i0. 
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to  occur.  Tanuin  ointment  : — Tannin  gr.  j,  to  vaseline  jj, 
the  size  of  half  a  pea,  to  be  put  into  the  eye  once  a  day. 
Sulphate  of  copper  ointment : — Same  strength  as  the  last, 
and  to  be  used  in  the  same  way.  Solution  of  alum  : — Gr.  x 
to  3j  of  distilled  water;  one  drop  in  the  eye  once  a  day. 
Where  an  active  pannus  is  present,  a  drop  of  solution  of 
atropine  should  be  instilled  into  the  eye  once  a  day,  as  a 
precaution  against  iritis. 

Some  siu'geons  employ  sacrifications  of  the  conjunctiva 
when  it  is  much  swollen  and  the  papillas  too  exuberant,  but  I 
have  never  adopted  them,  fearing  the  resulting  cicatrices. 

Again,  it  has  been  proposed  to  excise,  or  abscise,  the 
granulations,  and  this  may,  perhaps,  be  allowable  if  they 
are  isolated,  and  protrude  much  over  the  surface  of  the 
conjunctiva. 

Squeezing  out  the  granulations  between  the  thumb-nails 
used  to  be  practised  by  the  late  Sir  William  WUde,  and  has 
been  recently  advocated  by  Hotz.^  I  have  found  it  useful  in 
many  cases. 

Excision  of  the  fornix  conjunctivae  has  been  proposed  by 
Schneller,2  and  largely  practised  by  him  and  other  surgeons. 
It  is  claimed  for  this  method  : — That  it  shortens  the  treatment 
of  all  forms  of  the  disease ;  that,  after  it,  existing  corneal 
processes  undergo  rapid  cure ;  that  the  granular  disease  in 
the  palpebral  conjunctiva,  although  not  directly  included  in  the 
operation,  disappears  quickly  ;  that  recurrences  of  the  disease 
are  rarer  than  by  other  plans  of  treatment ;  and,  that  the 
linear  cicatrix  which  results  has  no  serious  consequence,  and 
is  as  nothing  when  compared  with  the  extensive  cicatricial 
degeneration  of  the  whole  mucous  membrane,  which  the  opera- 
tion is  calculated  to  prevent.  Supplemental  treatment  with 
the  customary  local  applications  is  employed  until  the  cure  is 

1  Archives  for  OpMlialniology,  June  1886. 

2  Vo7i  Graefe's  ArcJdv,  vol.  xxx.,  No.  4,  p.  131,  and  vol.  xxxiii.,  No.  3, 
p.  113. 
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obtained.  I  have  myself  as  yet  but  little  experience  of  this 
method. 

Inf vision  of  Jequirity  {Abrus  precatorius,  Paternoster  Bean), 
long  used  in  the  Brazils,  has  been  introduced  to  the  notice  of 
European  svu-geons  by  de  Wecker.  The  infusion  is  made  by 
macerating  154  grains  of  the  decorticised  jequirity  seeds  in  16 
oz.  of  cold  water  (a  3  per  cent,  infusion)  for  twenty-four  hours. 
Twice  a  day,  for  three  days,  the  lids  are  everted,  and  the  in- 
fusion thoroughly  rubbed  into  the  conjunctiva  with  a  sponge 
or  bit  of  lint.  The  result  is  a  severe  conjunctivitis  of  a  some- 
what croupous  tendency  (even  the  cornea  being  often  hidden  by 
the  false  membrane),  accompanied  by  great  swelling  of  the  eye- 
lids, much  pain,  and  considerable  constitutional  disturbance, 
rapid  pulse,  and  temperature  of  100°,  or  more.  In  the  course 
of  eight  or  ten  days  the  inflammation  subsides,  and  the  cornea 
in  many  cases  will  then  be  found  to  be  free  from  pannus,  or 
almost  so,  while  complete  cure  of  the  granular  ophthalmia 
itself  is  rarer.  Iced  compresses  to  the  eyelids  should  be  used 
during  the  inflammation.  A  fresh  infusion  (not  more  than 
seven  days  old)  must  be  employed,  in  order  to  secure  the  best 
reaction.  The  majority  of  surgeons,  amongst  them  myself, 
find  the  remedy  harmless^  if  not  always  successful ;  but  a  good 
many  cases  are  on  record  where  violent  diphtheritic  conjunc- 
tivitis, followed  by  blennorrhoea  of  the  conjunctiva,  and  by 
more  or  less  .  extensive  ulceration  of  the  cornea,  and  even 
complete  loss  of  the  eye,  was  produced.  I  have,  two  or  three 
times,  seen  a  small  superficial  ulcer  form  or  the  lower  third  of 
the  cornea  without  fivrther  injury.  De  Wecker  regards  the 
presence  of  a  purulent  dischai-ge  from  the  conjunctiva  as  a 
contra-indication  for  the  remedy,  which  he  finds  is  then  liable 
to  increase  the  intensity  of  the  blennorrhoea  in  a  dangerous 
degree.  Cases  where  there  is  little  or  no  papillary  swelling, 
but  nearly  dry  granulations  with  pannus,  are  the  most  suitable 
for  its  use.  The  presence  of  well-marked  pannus  of  the  cornea 
without  ulceration  is,  I  think,  the  only  thing  that  can  render 
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the  employment  of  jequirity  justifiable,  and,  in  addition  to 
this,  the  conjunctiva  should  be  free  from  blennorrhoea. 

The  occurrence  of  acute  dacryocystitis  sometimes  forms  an 
unpleasant  complication  of  the  jequirity  treatment,  even  in 
cases  in  which  the  sac  was  previously  quite  normal,  but  I  have 
never  myself  seen  it  to  occur. 

After  the  subsidence  of  the  jequirity  inflammation,  some  of 
the  local  remedies  above  referred  to  should  be  regidarly  ap- 
plied, for  the  purpose  of  completing  the  cure  of  the  conjunc- 
tival condition. 

Besides  local  remedies,  it  is  of  great  importance  that  the 
hygienic  surroundings  of  patients  suffering  from  granular 
ophthalmia  be  seen  to,  and  that  they  be  obliged  to  spend  a 
considerable  time  daily  in  the  open  air. 

If  the  upper  lid  be  tightly  pressed  on  the  globe,  for  this 
pressure  varies  in  different  individuals,  an  impediment  is  offered 
to  the  cure,  and  pannus  is  promoted.  It  is  then  necessary  to  re- 
lieve the  pressure  by  a  canthoplastic  operation.    (See  chap,  vi.) 

Peritomy. — This  procedure  is  for  the  cure  of  pannus,  by 
destruction  of  the  vessels  which  supply  it,  and  is  as  follows : 
— About  5  mm.  from  the  margin  of  the  cornea  an  incision  is 
made  in  the  conjunctiva  with  scissors,  and  carried  at  this 
distance  all  the  way  round  the  cornea.  This  ring  of  con- 
junctival tissue  is  then  separated  up  from  the'  sclerotic,  and 
cut  off  at  the  corneal  margin ;  and  the  undei-lying  connective 
tissue  is  dissected  off  the  corresponding  portion  of  the  sclerotic, 
which  is  thus  laid  quite  bare.  The  proceecUng  is  not  always 
satisfactory,  and  of  late  years  I  have  practised  it  but 
little. 

Acute  Blennorrhoea  of  the  Conjunctiva,  or  Purulent 

Ophthalmia. — We  most  commonly  find  this  very  dangerous 
afiection  either  as  gonorrhoeal  ophthalmia,  or  as  blennorrhoea 
neonatorum. 

Etiology. — In  the  former,  the  etiological  moment  is  the 
introduction  of  some  of  the  specific  discharge  from  the  urethra, 
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or  vagina,  into  the  conjunctival  sac ;  while,  in  the  latter,  the 
infection  is  believed  to  take  place  either  during,  or  just  after, 
the  passage  of  the  head  through  the  vagina,  by  an  abnormal 
secretion  from  the  latter  finding  its  way  into  the  infant's  eyes. 
Inoculation  may  also  occur  a  few  days  after  birth  by  pus 
conveyed  by  the  fingers  of  the  mother  or  nurse,  or  by  towels, 
etc.,  used  for  washing  the  child's  face.  It  is  never  due  to 
exposure  to  strong  light  or  to  cold,  as  is  popularly  supposed. 

The  more  severe  cases  of  blennorrhcea  neonatorum  are 
caused  by  a  vaginal  discharge,  which  is  always  gonorrhoeal. 
Neisser,^  who  first  observed  the  presence  of  a  peculiar  micro- 
coccus in  the  gonorrhoeal  discharge,  also  found  the  gonococcus 
in  the  pus  from  the  conjunctiva  in  cases  of  gonorrhoeal 
ophthalmia,  and  the  same  micrococcus  has  been  found  in  the 
conjunctival  discharge  in  cases  of  blennorrhcea  neonatorum. 
But  the  slight  cases  of  the  latter  affection,  which  amount  to 
little  more  than  a  catarrh  of  the  conjunctiva,  may  be  caused 
by  a  vaginal  discharge  which  is  not  of  the  specific  gonorrhoeal 
nature. 

If  the  infection  take  place  during,  or  immediately  after, 
birth,  the  disease  appears  from  the  second  to  the  fifth  day, 
according  to  the  virulence  of  the  secretion.  If  the  inflam- 
mation come  on  later  than  the  fifth  day,  it  may  be  concluded 
•that  the  infection  was  produced  by  the  vaginal  discharge 
being  introduced  into  the  eye  by  the  fingers  of  the  mother 
or  nurse,  etc.  Acute  conjunctival  blennorrhcea  also  comes 
about  without  any  assignable  cause  ;  but,  in  all  such  cases, 
it  may  be  regarded  as  certain,  that  the  introduction  of  some 
infective  pus  into  the  eye  has  taken  place,  although  without 
the  knowledge  of  the  patient. 

_  SymiMms  and  Prorjress.~ln  mild  cases  the  bulbar  conjunc- 
tiva may  be  but  little,  or  not  at  all,  afiected ;  the  palpebral 
conjunctiva  alone  becoming  velvety  and  discharging  a  small 
^xmoun^of  pus,  while  there  may  be  no  swelling  or  oedema  of 
'  CentralU.f.  d.  Med.  WissensclMften,  1879,  p.  49  L 
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tlio  eyelids.  Bucli  inild  cases  are  not  uncommon  in  oplithalmia 
neonatorixm.  In  severe  cases  of  blennorrlioja  of  the  conjunc- 
tiva, there  is,  soou  after  the  onset,  serous  infiltration  of  the 
palpebral  mucous  membrane — which,  consequently,  becomes 
tense  and  shiny — serovis  chemosis  of  the  bulbar  conjunctiva, 
serous  discharge,  dusky  redness  and  swelling  of  the  eyelids — 
which  makes  it  difficult  to  evert  them — pain  in  the  eyelids, 
often  of  a  shooting  kind,  bui-uing  sensations  in  the  eye,  and 
photophobia.  This  first  stage  lasts  from  forty-eight  hours  to 
four  or  five  days. 

Then  begins  the  second  stage,  in  which,  owing  to  swelling 
of  the  papillae,  the  papebral  conjunctiva  becomes  less  shiny  and 
more  velvety,  while  the  discharge  alters  from  serous  to  the 
characteristic  purulent  form,  the  chemosis,  however,  remaining 
unaltered,  or  becoming  more  firm  and  fieshy.  The  swelling 
of  the  lids  continues,  the  upper  lid  often  becoming  pendulous 
and  hanging  down  over  the  under  lid  ;  while,  at  the  same  time, 
it  becomes  less  tense,  and  more  easily  everted.  Gradually 
the  chemosis  and  swelling  of  the  conjunctiva  and  eyelids  sub- 
side, and  the  discharge  lessens,  the  mucous  membrane  finally 
being  left  in  a  normal  state,  unless  in  a  small  percentage  of 
cases  in  which  chi-onic  blennorrhoea  remains.  A  moderately 
severe  attack  of  conjunctival  blennorrhcea  lasts  from  four  to 
six  weeks. 

Complications  with  corneal  affections  form  the  great  source 
of  danger  from  this  affection.  They  occur  in  four  different 
forms  :  1.  Small  epithelial  losses  of  siibstance  on  any  part  of 
the  cornea.  If  these  occur  at  the  height  of  the  inflammation, 
they  are  apt  to  go  on  to  form  deep  perforating  ulcers.  2.  The 
whole  cornea  becomes  opaque  (diffusely  infiltrated),  and  to- 
wards its  centre  some  greyish  spots  form,  which  are  interstitial 
abscesses  or  purulent  infiltrations.  3.  The  infiltration  may 
form  at  the  margin  of  the  cornea,  and  extend  a  considerable 
distance  around  its  circumference,  giving  rise  to  a  marginal 
ring  vilcer,  and,  later  on,  to  sloughing  of  the  whole  cornea. 
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4.  A  clean-cut  ulcer  may  form  at  the  margin  of  the  cornea 
without  any  purulent  infiltration  of  the  corneal  tissue,  and 
may  also  extend  a  long  way  round  the  cornea.  Such  ulcers 
are  particularly  apt  to  occur  where  there  is  much  chemosis 
which  overlaps  the  margin  of  the  cornea ;  and,  being  hidden 
in  this  way,  these  ulcers  are  easily  overlooked.  The  chemosis 
should  be  pushed  aside  with  a  probe,  and  these  peculiar  ulcers 
looked  for.    They  are  very  liable  to  perforate. 

All  the  foregoing  forms  of  corneal  complication  occur  both 
in  ophthalmia  neonatorum,  and  in  gonorrhoeal  ophthalmia. 
They  may  appear  at  any  period  of  the  affection,  but  the 
earlier  they  occur,  the  more  likely  are  they  to  result  seriously. 

The  danger  of  these  ulcers  consists  in  the  perforation  of 
the  cornea  they  are  apt  to  produce,  of  which  more  later  on. 

The  severer  the  case,  especially  the  more  the  bulbar  con- 
junctiva is  involved  in  the  process,  the  more  likely  is  it  that 
corneal  complications  will  arise.  For  the  corneal  process  is 
to  be  regarded  as  the  result  of  infection  by  the  conjunctiva] 
secretion  ;  and  this  infection  is  all  the  more  apt  to  occur, 
where  the  nutrition  of  the  cornea  is  impeded  by  a  dense 
chemotic  swelling  of  the  bulbar  conjunctiva.  Severe  chemosis 
is  less  common  in  the  blennorrhoea  of  the  new-born  than  in 
gonorrhoeal  ophthalmia,  and  this  is  the  chief  reason  for  the 
fact  that  the  latter  is  the  more  dangerous  affection  of  the 
two. 

Treatment.— prophylaxis  of  purulent  ophthalmia  must 
here  first  engage  our  attention. 

The  prophylaxis  of  blennorrhoea  neonatorum  is  a  most  im- 
portant matter,  and  should  form  part  of  the  routine  of  lying-in 
practice.  Careful  disinfection  of  the  vagina  before  and  during 
birth,  and  the  most  minute  care  in  cleansing  the  face  and  eyes 
of  the  infant  immediately  after  birth  with  a  non-irritating 
disinfectant  {e.cj.  a  solution  of  corrosive  sublimate  1  in  5,000), 
are  to  be  recommended.  The  method  of  Dr.  Cred6  has  found 
very  general  acceptance,  and  is  a  good  one.    It  is  as  follows  :— 
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When,  after  division  of  the  umbilical  cord,  the  child  is  in 
the  bath,  the  eyes  are  carefully  v^^ashed  w^ith  water  from  a 
separate  vessel,  the  lids  being  scrupulously  freed,  by  means  of 
absorbent  wool,  of  all  blood,  slime,  or  smeary  substance ;  and 
then,  before  the  child  is  dressed,  a  few  drops  of  a  2  per  cent, 
solution  of  nitrate  of  silver  are  instilled  into  the  eye.  Dr. 
Crede  and  many  other  obstetricians  employ  this  method  now, 
in  a  routine  manner,  in  their  lying-in  hospitals,  for  all  the 
infants,  whether  or  not  it  be  suspected  that  there  is  danger 
of  infection,  and  by  its  aid  Crede  has  reduced  the  percen- 
tage of  his  cases  of  ophthalmia  neonatorum  from  8  or  9  per 
cent,  to  0"5  per  cent. 

The  action  of  the  nitrate  of  silver  solution  depends, 
probably,  u.pon  the  destruction  of  the  superficial  layers  of 
the  conjunctival  epithelium,  and  of  the  gonococci  contained 
in  them.  Other  antiseptic  applications  which  have  been 
tried  do  not  act  as  well,  for  they  do  not  destroy  the  super- 
ficial epithelium. 

In  all  cases  of  gonorrhoea  it  is  the  duty  of  the  surgeon  to 
explain  to  his  patients  what  is  the  danger  of  their  carrying 
any  of  the  urethral  discharge  to  their  eyes ;  and  to  charge 
them  to  exercise  punctilious  cleanliness  as  regards  their 
hands  and  finger-nails,  and  care  in  the  use  of_  towels,  hand- 
kerchiefs, etc. 

In  respect  of  Local  Treatment  when  the  disease  has  once 
broken  out.  In  the  commencement  of  the  affection,  the 
only  local  applications  admissible  are  antiseptic  lotions 
(Boric  Acid;  Corrosive  Sublimate)  and  iced  compresses,  or 
Leiter's  tubes.  With  the  former  the  conjunctival  sac  should 
be  freely  washed  or  irrigated,  not  syringed,  out.  In 
syringing  out  the  conjunctival  sac,  a  morsel  of  the  corneal 
epithelium  may  be  removed,  and  through  this  the  cornea 
become  infected,  and  therefore  this  method  is  objectionable. 
The  iced  compresses,  or  Leiter's  tubes,  should  be  kept  to  the 
eye  for  an  hour  at  a  time,  with  a  pause  of  an  hour,  and  so 
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on ;  or  even  continuously.  In  this  and  in  the  next  stage  the 
chemosis  should  be  freely,  and  daily,  incised  with  scissors. 
If  the  swelling  of  the  lids  be  great,  the  external  canthus 
should  be  divided  with  a  scalpel  from  withovit,  leaving  the 
conjunctiva  uninjured,  in  order  to  reduce  the  tension  of  the 
eyelids  on  the  globe,  and,  by  bleeding  from  the  small  vessels, 
to  deplete  the  conjunctiva.  Depletion  alone  can  be  ob- 
tained by  leaching  at  the  external  canthus,  and,  in  many 
cases,  is  of  great  benefit  at  the  very  commencement.  If,  in 
adults,  the  chemosis,  palpebral  swelling,  and  rapidity  of  the 
onset,  indicate  that  the  inflammation  is  severe,  it  is,  I  think, 
well  to  place  the  patient  quickly  under  the  influence  of  mer- 
cury by  means  of  inunctions,  or  small  doses  of  calomel,  as,  by 
this  means,  the  chemosis  is  often  rapidly  brought  down,  and 
one  source  of  danger  to  the  cornea  removed. 

In  the  second  stage,  i.e.  when  the  conjunctiva  has  become 
velvety,  and  the  discharge  purulent,  caustic  applications  are 
the  most  trustworthy,  and  in  this  respect  iodoform  and  other 
lauded  means  cannot  compete  with  them.  The  application 
employed  may  be  a  solution  of  nitrate  of  silver  of  15  to  20 
grains  in  ^j  of  water,  which  should  be  applied  by  the  surgeon 
to  the  conjunctiva  of  the  everted  lids,  and  then  neutralised 
with  a  solution  of  common  salt,  as  described  when  discussing 
the  treatment  of  simple  catarrhal  conjunctivitis.  Or,  the  solid 
mitigated  nitrate  of  silver  (one  part  nitrate  of  silver,  two  parts 
nitrate  of  potash)  may  be  used,  the  first  application  being  mild, 
in  order  to  test  its  efiect,  while  careful  neutralisation  with 
salt  water  and  subsequent  washing  with  fresh  water  are  most 
important. 

The  immediate  effect  of  a  caustic  application  to  the  con- 
junctiva is  the  production  of  a  more  or  less  deep  slough,  vinder 
which  a  serous  infiltration  takes  place.  This  latter  increases, 
and  finally  throws  off"  the  slough,  and  then  the  epithelium 
begins  to  be  re-formed.  From  the  time  the  slough  separates, 
until  the  epithelium  has  been  regenerated,  a  diminution  in  the 
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secretion  may  be  noted  ;  but  the  discharge  again  increa.ses,  as 
soon  as  tlie  regenerative  period  is  ended,  and  this  now  is 
the  moment  for  a  new  application  of  the  caustic.  From  one 
caustic  application  of  ordinary  severity  until  the  end  of  the 
regenerative  period  about  twenty-four  hours  usually  elapse. 
Immediately  after  a  caustic  application  iced  compresses  should 
be  used  for  thirty  minutes  or  longer.  Between  the  caustic 
applications  the  pus  should  be  frequently  washed  away  from 
the  eyelids,  and  from  between  the  eyelids,  with  a  4  per  cent, 
solution  of  boric  acid,  or  with  a  1  in  5,000  solution  of  corrosive 
sublimate,  and  boric  acid  ointment  should  be  smeared  alone 
the  palpebral  margins  to  prevent  them  from  adhering,  and 
thus  retaining  the  pus. 

No  corneal  complication  contra-indicates  the  active  treat- 
ment of  the  conjunctiva  by  the  method  just  described.  Iodo- 
form, finely  pulverised,  has  been  much  praised  as  a  local 
application  in  the  second  stage  of  acute  blennorrhcea  of  the 
conjunctiva.  It  is  to  be  dusted  freely  on  the  conjunctiva 
once  or  twice  a  day.  For  my  part  I  should  trust  to  it  in  mild 
cases  only. 

When  but  one  eye  is  aflected,  it  is  important  to  protect  its 
fellow  from  infection  by  means  of  a  hermetic  bandage.  This 
may  be  made  by  applying  to  the  eye  a  piece  of  lint  covered 
with  boracic  acid  ointment,  and  over  this  a  pad  of  salicylicated 
cotton  wool.  Across  this,  from  forehead  to  cheek  and  from 
nose  to  temporal  region,  are  laid  strips  of  lint  soaked  in  col- 
lodion in  layers  over  each  other  ;  or,  a  piece  of  tissue  gutta- 
percha may  take  the  place  of  the  lint  and  collodion,  its  margins 
being  fastened  to  the  skin  by  collodion.  The  shields  invented 
by  Maurel  and  by  Buller  are  very  serviceable  for  this  purpose. 

Treatment  of  Corneal  Complications. — Many  surgeons,  I  un- 
derstand, use  solution  of  the  sulphate  of  eserine  (gr.  ij  ad  aq.  f. 
^j)  dropped  into  the  eye,  as  soon  as  any  corneal  complication 
arises,  and  as  long  as  it  continues  ;  on  the  ground  that  this 
drug  is  believed  to  have  the  eifecfc  of  reducing  the  intra-ocular 
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ten.sion  (a  circumstance  to  be  desired  in  these  instances),  and 
to  act  also  as  an  antiseptic.  Its  power  to  reduce  the  normal 
intra-ocular  tension  is  not  great,  and  its  antiseptic  action,  if  it 
exists,  must  be  very  insignificant,  whHe,  in  my  opinion,  it  has 
a  decided  tendency  to  promote  ii-itis  in  these  cases,  where  the 
iris  is  so  liable  to  become  inflamed  secondarily  to  the  corneal 
process.  I  therefore  do  not  recommend  its  use  in  these  cases. 
I  employ  atropine  here  with  the  object  of  diminishing  the 
tendency  to  iritis.  Only,  if  a  marginal  ulcer  should  per- 
forate, with  prolapse,  or  danger  of  prolapse,  into  the  open- 
ing, is  eserine  indicated,  and  then  simply  for  the  purpose  of 
drawing  the  iris  out  of,  or  away  from,  the  perforation,  by 
the  contraction  of  its  sphincter. 

On  the  first  appearance  of  an  ulcer  or  infiltration  of  the 
cornea,  besides  the  use  of  atropine,  nothing  can  be  done 
further  than  the  steady  continuance  of  the  conjunctival  treat- 
ment, no  remission  or  relaxation  of  which  is  indicated,  or, 
indeed,  admissible.  Greater  care  is  now  required  in  everting 
the  Hds,  lest  pressure  on  the  globe  might  cause  rupture  of  the 
ulcer  ;  and  it  should  be  remembered  that,  when  a  case  of  acute 
blennorrhoea  first  presents  itself,  the  surgeon,  not  knowing 
the  condition  of  the  cornea,  must  use  the  utmost  caution  in 
making  his  examination,  and  yet  must  never  fail  to  get  a  view 
of  the  cornea  for  the  purposes  both  of  prognosis  and  of  treat- 
ment. At  each  visit  the  cornea  must  be  examined,  and  it  may 
be  foimd  that,  as  the  conjunctival  process  subsides,  any  exist- 
ing corneal  afiection  also  progresses  towards  cure,  infiltrations 
becoming  absorbed  and  ulcers  filled  up.  But,  even  though, 
the  conju^^ctiva  be  improving,  and  still  more  so  if  it  be  not 
the  corneal  process  may  progress,  the  infiltration  becoming  an 
ulcer,  and  the  ulcer  becoming  gradually  deeper,  until,  finally, 
it  perforates. 

Should  a  corneal  ulcer  become  deep,  and  seem  to  threaten 
to  perforate,  paracentesis  of  the  floor  of  the  ulcer  must  be 
resorted  to  without  delay.    By  thus  forestalling  nature,  a 
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short  linear  opening  is  substituted  for  the  circular  loss  of 
substance,  which  would  have  resulted  in  the  ordinary  course 
of  events.  Through  this  small  linear  opening  no  prolapse  of 
the  iris,  or  else  a  relatively  small  one,  takes  place;  and, 
consequently,  the  ultimate  state  of  the  eye  is  usually  a  better 
one  than  it  would  otherwise  be.  The  reduction  of  the  intra- 
ocular tension  after  the  paracentesis  promotes  healing  of  the 
ulcer.  It  is  often  desirable  to  evacuate  the  aqueous  humour 
by  opening  the  little  incision  in  the  floor  of  the  ulcer  with  a 
blunt  probe,  on  each  of  the  two  days  after  the  operation. 

If  an  ulcer  perforates  spontaneously,  the  aqueous  humour  is 
evacuated,  and,  unless  the  ulcer  be  opposite  the  pupil  and  at 
the  same  time  small  in  size,  the  iris  must  come  to  be  applied 
to  the  loss  of  substance.  Should  the  latter  be  very  small,  the 
iris  will  simply  be  stretched  over  it  and  pass  but  little  into  its 
lumen,  and,  when  healing  takes  place,  will  be  caught  in  the 
(Beatrix,  which  is  but  slightly,  or  not  at  all,  raised  over  the 
surface  of  the  cornea,  and  the  resulting  condition  is  called 
Anterior  Synechia. 

If  the  perforation  be  larger,  a  true  prolapse  of  a  portion  of 
tlie  iris  into  the  lumen  of  the  ulcer  takes  place.  This  prolapse 
may  either  act  as  a  plug,  filling  up  the  loss  of  substance  and 
keeping  back  the  contents  of  the  globe,  but  not  protruding 
over  the  level  of  the  cornea ;  or,  it  may  bulge  out  over  the 
corneal  surface  as  a  black  globular  swelling,  and  may  then 
play  the  part  of  a  distensor  of  the  opening,  causing  fresh 
infiltration  of  its  margins.  In  either  case  cicatrisation  Avill 
eventually  occur ;  and  if  the  scar  be  fairly  flat  it  is  called  an 
Adherent  Leucoma,  but  if  it  be  bulged  out  the  term  Partial 
Staphyloma  of  the  Cornea  is  used. 

If  the  perforation  be  very  large,  involving  the  greater  part 
of  the  cornea  with  prolapse  of  the  whole  iris  and  closure  of 
the  pupil  by  exudation,  the  result  is  a  Total  Staphyloma  of 
the  Cornea.  The  lens  may  lie  in  this  staphyloma,  or  it  may 
retain  its  normal  position,  but  become  shrunken, 
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The  question  of  the  treatment  of  a  recent  prolapse  of  the 
iris  in  cases  of  blennorrhceic  conjunctivitis  is  an  important 
one.  It  has  been,  and  is  still  largely,  the  practice  to  abscise 
small  iris-protrusions  down  to  a  level  with  the  cornea  ;  or,  if 
large,  to  cut  a  small  bit  off  their  summits  with  the  object  of 
obtaining  flat  cicatrices.  Horner^  pointed  out  that,  in  cases 
of  blennorrhcea,  this  proceeding  opens  a  way  for  purulent  in- 
fection of  the  deep  parts  of  the  eye,  and  that  serious  conse- 
quences are  not  rare.  He  confined  interference  with  the  iris 
in  these  eyes  to  incision  of  the  prolapse,  when  it  seems  to  be 
acting  as  a  distensor  of  the  opening,  causing  fresh  infiltration 
of  the  cornea.  Under  other  circumstances  he  restricted  his 
treatment  of  the  prolapse  to  the  instillation  of  eserine,  which 
has  a  marked  effect  in  diminishing  the  size  of  the  protrusion. 

It  may  occur  that,  on  the  surgeon's  visit  to  a  case  of 
blennorrhcea  of  the  conjunctiva,  he  will  find  the  margins  of 
the  eyelids  gummed  together  by  sero-purulent  secretion,  while 
the  eyelids  are  bulged  out  by  the  pent-up  fluid  behind  them. 
The  attempt  to  open  the  eye  should  then  be  very  cautiously 
made,  lest  some  of  the  retained  pus  spurt  into  the  surgeon's 
eye.  The  surgeon  should  also  be  most  careful  to  thoroughly 
wash  and  disinfect  his  hands  and  nails  at  the  conclusion  of 
his  visit. 

In  cases  of  blennorrhcea  neonatorum,  when  the  ulcer  has 
been  small,  on  perforation  taking  place,  the  lens,  or  rather  its 
anterior  capsule,  comes  to  be  applied  to  the  posterior  aspect 
of  the  cornea.  The  pupillary  area  is  soon  filled  with  fibrinous 
secretion.  The  opening  in  the  cornea  ultimately  becoming 
closed,  the  iris  and  lens  are  pushed  back  into  their  places  by 
the  aqueous  humour,  which  has  again  collected.  Adherent  to 
the  anterior  capsule  on  the  spot  which  lay  against  the  cornea 
is  a  moi-sel  of  fibrin,  which  gradually  becomes  absorbed  by  the 
aqueous  humour.  In  the  meantime,  changes  have  been  pro- 
duced by  this  exudation  on  the  corresponding  intra-capsular 
'  Gorliardt's  Hanclbnch  tier  JQnclerh'anhheitcn,  Bd,  V.,  Abth.  2,  268, 
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cells,  which  result  in  a  small,  permanent,  central  opacity  at 
that  place,  where  there  is  also  a  slight  elevation  of  pyramidal 
shape  over  the  level  of  the  capsular  surface.  This  condition 
is  called  central  capsular  cataract,  or  pyramidal  cataract,  and 
rarely  results  from  corneal  perforation  in  adults. 

In  cases  of  blennorrhoea  neonatorum  an  inflammatory 
swelling  of  the  joints,  so-called  gonorrhceal  arthritis,  is  very 
occasionally  seen.  Deutschmann'^  found  the  gonococcus  in 
the  fluid  removed  from  the  joints  in  two  such  cases,  while 
other  observers  found  in  their  cases  only  the  usual  pyogenic 
cocci. 

Croupous  Conjunctivitis.— This  is  a  disease  of  early 
childhood,  and  is  not  common.  The  palpebral  conjunctiva  is 
a  good  deal  swollen,  and  is  covered  with  a  false  membrane, 
that  may  be  peeled  off",  leaving  a  mucous  surface  underneath, 
which  bleeds  little  or  not  at  all.  The  disease  is  not  a  severe 
one,  and  does  not  cause  secondary  corneal  affections,  unless 
when  the  bulbar  conjunctiva  very  rarely  participates  in  the 
attack.  It  must  not  be  mistaken  for  diphtheritic  conjunc- 
tivitis, from  which  it  is  readily  distinguished  by  the  ease 
with  whicli  in  it  the  false  membrane  can  be  removed,  and  by 
the  vascular  condition  of  the  underlying  mucous  membrane. 

This  is,  in  fact,  nothing  more  than  a  severe  form  of  catar- 
rhal conjunctivitis,  in  which  the  secretion  happens  to  be 
rich  in  fibrine,  and  hence  possessed  of  a  marked  tendency  to 
coagulate  on  the  surface  of  the  conjunctiva. 

Causes.  — Contagion,  Epidemic. 

Treatment. — Iced  compresses,  or  Leiter's  tubes,  to  the  eye- 
lids during  the  croupous  stage,  with  antiseptic  cleansing  of 
the  conjunctival  sac  (Sol.  Hydrarg.  Perchlor.  1  in  5,000,  or 
Sol.  Acid  Borac.  4  per  cent.).  No  caustic  should  be  used  in 
this  stage,  as  it  is  apt  to  prodiice  corneal  changes.  Sulphate 
of  quinine  sprinkled  on  the  conjunctiva  is  praised  by  some 
surgeons  as  a  useful  application  at  this  period.    When  the 

'  '  Arch.fiir  Ophtlial.,  xxxvi.  1,  p.  109, 
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false  membrane  ceases  to  be  formed,  a  slight  blennorrhooa 
comes  on ;  and  this  may  be  treated  with  nitrate  of  silver 
applications  in  tlie  usual  way. 

Diphtheritic  Conjunctivitis. — There  is  no  more  serious 
ocular  disease  than  this,  for  it  may  destroy  the  eye  in  twenty- 
four  hours  ;  while  in  severe  cases  treatment  is  almost  power- 
less. Fortunately,  it  is  almost  iTuknown  in  these  countries, 
while  in  Berlin  it  used  to  be  so  frequent  that  von  Graefe  set 
apart  two  wards  for  it  in  his  hospital,  which  were  under  my 
care.  I  understand  it  is  now  a  much  less  common  disease 
thei"e. 

The  subjective  symptoms  of  its  initial  stage  are  similar, 
although  severer,  especially  in  the  matter  of  pain,  to  those  of 
blennorrhoeic  conjunctivitis.  The  objective  symptoms  differ 
from  those  of  blennorrhoea,  in  that  the  lids  are  excessively  stiff, 
owing  to  plastic  infiltration  of  the  subepithelial  and  deeper 
layers  of  the  conjunctiva,  while  the  surface  of  the  mticous 
membrane  is  smooth,  and  of  a  greyish  or  pale  buff  colour.  If 
an  attempt  be  made  to  peel  off  some  of  the  superficial  exuda- 
tion, the  surface  underneath  will  be  found  of  the  same  grey 
colour,  not  red  and  vascular  as  in  croupous  conjunctivitis. 
This  stage  of  infiltration  lasts  from  six  to  ten  days,  and  con- 
stitutes the  period  of  greatest  peril  to  the  eye  ;  for,  while  it 
lasts,  the  nutrition  of  the  cornea  must  suffer,  and  slouarhinsr 
of  that  organ  is  extremely  apt  to  take  place.  Towards  the 
close  of  the  first  stage  the  fibrinous  infiltration  is  eliminated 
from  the  eyelids,  and  the  conjunctiva  gradually  assumes  a 
red  and  succulent  appearance,  and  at  the  same  time  a  purulent 
discharge  is  established.  This  constitutes  the  second  or  blen- 
norrhoeic stage.  A  third  stage  is  formed  by  cicatricial 
alterations  in  the  mucous  membrane,  which  often  lead  to 
symblepharon  or  to  xerophthalmos ;  so  that,  even  if  the  eye 
escape  corneal  dangers  in  the  first  and  second  stages,  others 
almost  as  serious  may  await  it  in  the  final  stage. 

Corneal  complications  are  most  likely  to  occur  in  the  first 
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stage,  aud  are  then  also  most  likely  to  prove  destructive  to 
the  eye.  The  earlier  they  appear  the  more  dangerous  are 
they.  If  the  blennorrhooic  stage  come  on  before  corneal  com- 
plications appear,  or  even  before  an  ulcer  contracted  in  the 
first  stage  has  advanced  far,  they  are  more  easily  managed, 

Ccmses. — It  is  difficult  to  assign  a  cause  for  this  disease, 
which  chiefly  attacks  children.  It  is  frequently  epidemic,  is 
extremely  infectious,  and,  although  similar  in  its  nature,  ia 
rarely,  if  ever,  found  in  connection  with  an  attack  of  diphthe- 
ritis  of  the  fauces. 

Treatment. — In  the  first  stage,  frequent  warm  fomentations, 
with  antiseptic  cleansing,  are  the  only  local  measures  ad- 
missible. No  caustic  or  astringent  application  should  be 
used.  Internally,  the  patient  should  be  treated  with  iron 
and  quinine  and  generous  diet.  In  the  second,  or  blennorrhceic 
stage,  careful  caustic  applications  are  to  be  used.  Corneal 
ulcers  must  be  dealt  with  whenever  they  arise,  in  the  same 
way  as  though  the  case  were  one  of  blennorrhceic  conjunc- 
tivitis. When  the  purulent  discharge  ceases,  solutions  of 
soda,  milk,  or  glycerine  may  be  prescribed  as  lotions  for  the 
conjunctiva,  to  arrest,  if  possible,  the  xerophthalmos. 

Conjunctival  Complication  of  Smallpox.— Of  this  I 

have,  fortunately,  too  little  experience  to  enable  me  to  speak 
authoritatively.  The  following  embodies  the  views  of  the 
late  Professor  Horner,^  who  studied  the  subject  during  an 
epidemic  in  1871.  A  good  deal  of  uncertainty  prevailed 
previoiisly,  for  the  initial  stages  of  the  eye  aficction  wei^e 
not  carefully  observed  by  physicians,  owing  to  the  swelling  of 
the  eyelids,  while  the  ophthalmologist  saw  only  the  results 
of  the  process  in  the  period  of  convalescence. 

Smallpox  pustules  on  the  cornea  are,  Horner  believed, 
extremely  rare  ;  indeed,  he  saw  but  one  such  case.  The  most 
frequent,  and  most  serious,  mode  of  attack  consists  in  a  greyish- 
yellow  infiltration  in  the  conjunctiva  close  to  the  lower  margin 
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of  the  cornea,  nob  extending  to  the  fornix  conjunctiva;,  nor 
far  along  the  inner  or  outer  margin  of  the  cornea.  It 
occurs  in  the  eruptive  stage,  and  is  to  be  regarded  clinically 
as  a  variola  pustule.  This  infiltration  or  pustule  gives  rise 
to  a  corneal  afiection,  as  does  a  solitary  marginal  phlyctenula, 
either  in  the  form  of  a  marginal  ulcer,  or  as  a  deep  purulent 
infiltration,  ulcerating,  perforating,  leading  to  staphyloma, 
purulent  irido-choroiditis  and  panophthalmitis  \  results  v^hich 
are  often  first  observed,  long  after  the  primary  conjunctival 
afiection  has  disappeared. 

Horner  believed  that  the  germ  of  the  conjunctival  infiltra- 
tion makes  its  way  between  the  eyelids,  and  that  the  constancy 
of  the  position  of  the  infiltration  is  accounted  for  by  this 
theory  ;  that  part  of  the  conjunctiva,  with  closed  eyelids  and 
consequently  eyeball  rotated  upwards,  being  the  most  exposed 
to  particles  entering. 

Treatment. — On  this  ground  he  recommended  the  prophy- 
lactic vise  of  boracic  acid  ointment  on  lint  applied  over  the 
eyelids.  If  a  conjunctival  pustule  has  already  formed,  without 
any,  or  only  commencing,  corneal  afiection,  he  would  destroy 
the  pustiile  with  fresh  chlorine  water,  or  with  mitigated  lapis 
carefully  neutralised.  Corneal  complications  are  treated  as 
in  blennorrhoea  of  the  conjunctiva  or  diphtheritis. 

The  frequency  with  which  the  eyes  become  afiected  varies 
in  different  epidemics. 

Ab  true  post-variolous  affections,  Horner  recognised  diff'uae 
keratitis,  iritis,  and  iridocyclitis,  with  opacities  in  the  vitreous 
humour,  and  glaucoma.  In  the  ha3morrhagic  form  of  the 
disease,  hfemorrhages  in  the  conjunctiva  and  retina  ;  and  where 
pyajmic  poisoning  comes  on,  septic  affections  of  the  choroid 
and  the  retina  take  place. 

Amyloid  Deg-eneration. — This  rare  disease  attacks  chiefly 
the  palpebral  conjunctiva,  but  is  also  seen  in  the  bulbar  portion. 
It  causes  great  tumefaction  of  the  aff'ected  lid,  without  any 
inflammatory  symptoms.    The  eyelid  can  be  but  partially 
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elevated,  aud  is  often  so  stiff  and  hard  that  it  can  be  everted 
only  with  difficulty.  The  conjunctiva  has  the  appearance  of 
white  wax.  The  disease  viltimately  extends  to  the  tarsus, 
but  is  a  strictly  localised  process,  and  not  associated  with 
amyloid  disease  in  any  other  part  of  tlie  system.  It  some- 
times seems  to  be  developed  from  granular  ophthalmia,  but 
occurs  also  as  a  primary  disease.  The  positive  diagnosis  can 
be  made  by  submitting  a  small  portion  of  the  diseased  con- 
junctiva to  the  iodine  test.  Hyaline  Degeneration  of  the 
conjunctiva  has  also  been  observed.  It  cannot  clinically  be 
distinguished  from  Amyloid  Degeneration,  and  is  really  an 
early  stage  of  the  latter  condition. 

Treatment  consists  in  the  removal  of  the  diseased  parts,  by 
the  knife  aud  scraping,  so  far  as  may  be  possible. 

Tubercular  Disease  of  the  Conjunctiva.— This  is  an 

extremely  rare  disease.  It  commences  in  the  palpebral  con- 
junctiva usually  of  the  upper  lid,  very  rarely  in  the  bulbar 
conjunctiva,  as  small  yellowish-grey  nodules,  which  soon 
ulcerate.  The  margins  of  these  ulcers  are  well  defined,  and 
their  floors  of  a  yellowish  lardaceous  appearance,  or  covered 
with  greyish-red  granulations.  The  surrovmding  conjunctiva 
is  swollen,  and,  if  the  palpebral  conjunctiva  be  much  in- 
volved, the  lid  becomes  enlarged  in  every  dimension,  and 
the  ulcerative  process  may  soon  destroy  part  of  the  lid.  It 
may  also  extend  to  the  bulbar  conjunctiva,  and  the  cornea 
may  become  covered  with  pannus.  The  positive  diagnosis  of 
the  nature  of  the  disease  should  be  made  by  an  examination 
of  portions  of  the  floor  of  the  ulcer  for  the  characteristic 
tubercle  bacillus,  which  will  distinguish  this  from  secondary 
syphilitic  ulceration  of  the  conjunctiva,  between  which  and 
the  tubercular  ulceration  there  is  sometimes  a  resemblance. 
Tubercular  conjunctival  disease  is  usually  unattended  by  pain, 
or  there  is  only  a  slight  burning  sensation  ;  but,  again,  Avhen 
the  ulceration  is  extensive,  severe  pain  may  set  in. 

This  is  a  very  chronic  disease,  its  progress  sometimes 
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extending  over  many  years,  and  it  is  rarely  met  with  except  in 
youth.  Some  of  those  whose  eyes  are  attacked  are  already 
the  subjects  of  tuberculosis  in  other  organs,  but  very  many 
of  them  are  perfectly  healthy  in  that  respect.  In  fact,  we 
have  reason  to  believe  (Valude,  Leber)  that  tuberculosis  of 
the  conjunctiva  is  much  more  often  a  primary  disease,  the 
result  of  an  ectogenic  infection,  even  in  cases  where  already 
tuberculosis  exists  elsewhere,  than  of  infection  occurring 
through  the  blood.  Tubercle  bacilli  introduced  into  the 
normal  conjunctival  sac  have,  it  is  true,  been  fou.nd  to  be 
harmless,  for  the  intact  epithelium  offers  an  insuperable 
obstacle  to  their  entrance  into  the  tissue.  But  a  superficial 
loss  of  substance  of  the  conjunctiva  is  sufficient  to  admit  of 
its  inoculation  with  the  bacilli,  and  then  the  disease  becomes 
established.  The  frequent  lodgment  of  foreign  bodies  under 
the  upper  lid  explains  why  this  is  the  most  common  place 
for  the  disease  to  begin  in.  But,  although  conjunctival  tuber- 
cular disease  is  not  often  secondary  to  tubercular  disease  in 
other  parts  of  the  system,  yet  it  is  itself  very  apt  to  be  the 
starting-point  of  general  tuberculosis. 

Treatment. — The  fact  last  mentioned  makes  it  most  im- 
portant, in  cases  of  primary  tubercular  disease  of  the  con- 
junctiva, to  thoroughly  eradicate  the  disease,  so  as  to  avert 
an  infection  of  other  organs,  and  this  can  often  be  effected. 
If  the  ulcers  be  not  already  too  extensive,  they  must  be 
scraped,  and  the  actual  cautery  freely  applied  to  them ;  and, 
where  the  disease  has  already  spread  to  the  cornea,  sclerotic, 
iris,  or  choroid,  enucleation  of  the  eyeball  is  instantly  called 
for. 

Lupus  of  the  conjunctiva  usually  occurs  as  an  extension 
of  the  disease  from  the  surrounding  skin.  It  is  seen  as  a 
patch  or  patches  of  ulceration,  covered  with  small  dark-red 
protuberances  or  granulations,  chiefly  on  the  palpebral  con- 
junctiva, which  bleed  easily  on  being  touched. 

Like  lupus  of  the  skin,  these  ulcerations  undergo  spon- 
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taneous  healing  and  cicatrisation  in  one  place  (imlike  tubei'- 
cular  ulceration  in  that  respect),  while  they  are  still  creeping 
over  the  surface  in  another  direction.  But  we  now  know  that 
lupus,  wherever  it  occurs,  is  really  a  tubercular  disease,  and 
that  the  two  forms  difier  only  in  their  clinical  appearances. 

The  Treatment  is  scraping  with  a  sharp  spoon,  and  the 
application  of  the  actual  cautery. 

Pemphigus  of  the  Conjunctiva. — This  is  another  rare 
disease.  It  has  been  seen  in  connection  Avith  pemphigus 
vulgaris  of  other  parts  of  the  body,  but  it  also  occurs  as  an 
independent  disease.  It  is  attended  by  attacks  of  much  pain, 
photophobia,  and  lacrimation ;  and  the  conjunctiva,  at  each 
place  where  subconjunctival  exudation  of  serum  has  been 
situated,  iindergoes  degeneration  and  cicatricial  contraction. 
Such  attacks  succeed  each  other  at  shorter  or  longer  inter- 
vals, for  weeks,  months,  or  years ;  until,  finally,  the  entire 
conjunctiva  of  each  eye  may  have  become  destroyed,  and  the 
eyelids  are  adherent  to  the  eyeball.  The  cornea  gradually 
becomes  completely  opaque,  or,  having  ulcerated,  becomes 
staphylomatous.  In  the  course  of  the  disease  the  eyelashes 
are  apt  to  become  turned  in  on  the  eyeball,  or  even  entropion 
may  form  ;  and  these  conditions  aggravate  the  sufiering  of 
the  patient. 

The  foregoing  is  a  description  of  a  severe  case.  In  less 
severe  cases  the  conjunctiva  may  not  be  completely  destroyed, 
and  the  cornea  may  not  be  affected. 

The  formation  of  a  true  bulla  hardly  ever  occurs,  for  the 
conjunctival  epithelium  is  so  delicate  that  it  cannot  be 
disturbed  in  this  way  by  the  serous  exudation  beneath  it, 
but  rather  breaks  down  at  once.  Consequently  the  con^ 
junctival  surface  is  found,  in  these  cases,  to  be  covered 
by  what  looks  like  a  membranous  deposit,  upon  removal  of 
which  a  raw  surface  is  exposed  ;  and  these  appearances  have 
led  to  the  mistaken  diagnoses  of  croupous,  or  diphtheritic, 
conjunctivitis. 


CHAP.  IV.] 


THE  CONJUNCTIVA. 


11.3 


Treatment  is  helpless  in  respect  of  arresting  the  progress  of 
the  disease,  or  of  restoring  sight,  when  lost  in  consequence  of 
it.  The  most  one  can  do  is  to  relieve  the  distressing  symptoms 
by  emollients  to  the  conjunctiva,  and  by  the  use  of  closely 
fitting  goggles,  to  protect  from  wind,  dust,  and  sun.  Inter- 
nally, arsenic  is  indicated. 

Xerosis,  or  Xerophthalmos,  is  a  dry  lustreless  condition 
of  the  conjunctiva,  associated,  in  the  severer  forms,  with 
shrinking  of  the  mem- 
brane. There  are  two 
forms  of  the  affection — 
the  parenchymatous  and 
the  epithelial. 

In  Parenchymatous 
Xerophthalmos  there  is 
a  more  or  less  extensive 
cicatricial  degeneration 
of  the  conjunctiva,  de- 
pendent upon  changes  in 
its  deeper  layers,  while 
its  surface  and  that  of 
the  cornea  become  dry, 
and  the  latter  becomes 
opaque,    and    the  eye 
consequently  sightless. 
The  conjunctiva  shrinks 
so  completely,  in  many 
of  these  cases,  that  both  lids  are  found  adherent  in  their 
whole  extent  to  the  eyeball,  which  is  exposed  merely  at  the 
palpebral  fissure,'  where  the  opaque  and  lustreless  cornea  is 
to  be  seen.    From  what  remains  of  the  conjunctiva,  scales, 
composed  of  dry  epithelium,  fat,  etc.,  peel  away.    The  motions' 
of  the  eyeball  are  restricted,  in  proportion  to  the  extent  of  the 
conjunctival  degeneration.    There  is  no  cure  for  this  condition. 
Fig.  53  represents  a  case  of  xerophthalmos,  the  result  of 
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pemphigus,  whicli  was  under  my  cai-e  in  the  National  Eye 
and  Ear  Inhrmary.  Here  the  ejelids  were  not  wholly  ad- 
herent to  the  eyeball,  and  the  cornea  remained  clear. 

The  Ccmses  of  parenchymatous  xero.sis  of  the  conjunctiva 
are  : — Granular  ophthalmia,  diphtheritic  ophthalmia,  pem- 
phigus, and  the  condition  is  said  to  be  very  occasionally  seen 
as  a  primary  disease,  described  as  essential  shrinking  of  the 
conjunctiva.  Many  observers  altogether  deny  the  existence 
of  the  primary  affection,  and  maintain  that  the  cases  described 
as  of  that  nature  are  merely  the  result  of  pemphigus,  and  I 
am  inclined  to  agree  with  this  view. 

Treatment. — As  cure  is  impossible  in  this  form  of  xeroph- 
thalmos,  the  only  indication  is  to  afford  relief,  so  far  as  can 
be  done,  from  the  distressing  sensations  of  dryness  of  the 
eyes,  which  are  complained  of.  The  best  applications  are 
milk,  glycerine,  olive  oil,  and  weak  alkaline  solutions,  and 
the  eyes  should  be  protected  from  all  irritating  influences  by 
protection  goggles. 

Epithelial  Xerosis  of  the  conjunctiva  is  confined  to  the 
epithelium  of  that  part  of  the  conjunctiva,  which  covers  the 
exposed  portion  of  the  sclerotic  in  the  palpebral  opening.  It 
there  becomes  dry  and  dull  and  covered  with  small  white 
spots  ;  while  the  whole  bulbar  conjunctiva  is  loose,  and  easily 
thrown  into  folds  by  motions  of  the  eyeball,  and  there  may  be 
a  good  deal  of  secretion.  This  form  of  xerophthalmos  often 
occurs  in  epidemics,  but  also  sporadically,  accompanied,  oddly 
enough,  by  night-blindness  (the  light-sense  unimpaired)  and 
contraction  of'  the  field  of  vision.  The  combined  condition 
has  been  noticed  chiefly  in  persons  of  debilitated  constitution, 
who  have  been  exposed  to  strong  glares  of  light,  and  is  said 
to  have  appeared  in  epidemics,  under  these  conditions,  in 
foreign  prisons  and  barracks. 

Treatment  by  rest,  protection  from  glare  of  light,  nutritious 
diet,  and  tonics,  invariably  restores  the  eyes  to  their  normal 
functions. 
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Again,  epithelial  xerosis  occiu'S  in  very  young  children  in 
counection  with  a  destructive  ulceration  of  the  cornea  (see 
Infantile  Ulceration  of  the  Cornea  with  Xerosis  of  the  Con- 
junctiva, chap.  viii.). 

Pteryg"!!!!]!  {TTTepu^,  a  loing). — This  is  a  vascularised 
thickening  of  the  conjunctiva,  triangular  in  shape,  situated 
most  usually  to  the  inside  'of  the  cornea,  sometimes  to  its 
outer  side,  and  rarely  either  above  or  below  it.  The  apex  of 
the  triangle,  the  "  head  "  of  the  pterygium,  is  on  the  cornea  ; 
and  its  base,  the  "body,"  at  the  semi-lunar  fold.  The  "neck  " 
of  the  pterygium  is  that  part  of  it  at  the  margin  of  the 
cornea.  There  is  frequently,  but  not  always,  a  tendency  of 
the  growth  to  advance  into  the  cornea,  of  which  it  seldom 
reaches  the  centre,  and  still  more  rarely  extends  quite  across  it. 

In  its  early  growth  the  pterygium  is  rather  thick  and 
succulent-looking,  and  very  vascular.  But  finally  it  ceases 
to  grow,  and  then  becomes  thin  and  pale,  and  this  is  its 
retrogressive  stage  ;  yet  it  never  entirely  disappears.  Sight 
is  not  affected,  unless  the  pterygium  extends  over  the  pupillary 
region  of  the  cornea.  A  limitation  of  the  motion  of  the  eye 
to  the  other  side,  and  consequent  diplopia,  is  sometimes  caused 
by  a  pterygium  ;  but,  for  the  most  part,  the  disfigurement 
alone  is  what  brings  these  cases  to  the  surgeon. 

Cause. — The  starting-point  of  a  pterygium  is  often  an  ulcer 
at  the  margin  of  the  cornea,  which  in  healing  catches  a  morsel 
of  the  limbus  conjunctivae  and  draws  it  towards  the  cicatrix, 
throwing  the  mucous  membrane  into  a  triangular  fold.  The 
ulcer  then  forms  anew  in  the  cornea  immediately  inside  the 
cicatrix,  and,  in  healing,  the  point  of  conjunctiva  is  drawn  into 
it  again,  and  is  carried  a  little  farther  into  the  cornea,  and  so 
on.  The  holloAv  lying  between  a  pinguecula  (see  below)  and 
the  margin  of  the  cornea  is  apt  to  lodge  small  foreign  bodies, 
which  cause  shallow  marginal  ulcers,  and  these,  in  healing, 
draw  the  pinguecula  over  on  the  cornea.  A  marginal  ulcer 
in  phlyctenular  keratitis  or  in  acute  blennorrhcea,  may  serve 
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the  same  end.  The  only  objection  to  this  theoiy  of  the 
causation  of  pterygium  is  that  an  ulcer  is  not  always  to  be 
found  at  the  head  of  the  growth. 

Pterygium  is  a  rare  affection  in  this  country,  but  is  more 
common  in  countries,  or  localities,  where  the  air  is  filled  with 
fine  sand,  or  other  minute  particles. 

Treatvient. — Unless  the  pterygium  be  very  thick,  and  have 
invaded  the  cornea  to  some  extent,  or  be  progressing  over  the 
cornea,  it  is  well  to  let  it  alone  ;  the  more  so  as,  by  removing 
it,  a  quite  normal  appearance  is  not  given  to  the  eye,  for  a 
mark  is  necessarily  left  both  on  cornea  and  con j  unctiva.  If  it 
be  progressive,  or  very  disfiguring,  it  should  be  removed,  other 
proposed  modes  of  dealing  with  it  being  futile.  This  may  be 
effected  either  by  ligature,  or  excision. 

In  the  method  by  ligature,  a  strong  silk  suture  is  passed 
throvigh  two  needles.  The  pterygium  being  raised  with  a 
forceps  close  to  the  cornea,  one  needle  is  passed  under  it  here, 
and  the  other  needle  in  the  same  way  close  to  its  base,  the 
ligature  being  drawn  half-way  through.  The  thread  is  cut 
close  behind  each  needle,  thus  forming  three  ligatures,  which 
are  respectively  tied  tight.  In  four  or  five  days  the  pterygium 
comes  away. 

For  excision,  the  apex  is  seized  with  a  forceps  and  dis- 
sected off,  either  with  a  scissors  or  fine  scalpel,  care  being 
taken  not  to  injure  the  true  cornea.  The  dissection  is  con- 
tinued towards  the  base  of  the  pterygium,  where  it  is  finished 
with  two  convergent  incisions  meeting  at  the  base.  The 
mucous  membrane  in  the  neighbourhood  of  the  base  is  sepa- 
rated up  somewhat  from  the  sclerotic,  and  the  margins  of  the 
conjunctival  wound  are  then  carefully  brought  together  wilh 
sutures. 

Pinguecula  (pinguis,  fat)  is  the  name  given  to  a  small 
yellowish  elevation  in  the  conjunctiva  near  the  margin  of  the 
cornea,  usually  at  its  inner  side,  more  rarely  at  its  temporal 
margin,  but  sometimes  in  each  place.     It  contains,  not\vith- 
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standiugits  name,  no  fat,  but  is  composed  of  connective  tissue 
and  elastic  fibres.  It  is  supposed  to  be  due  to  the  irritation 
caused  by  small  foreign  bodies.  It  rarely  grows  to  a  large 
size,  and  requires  no  treatment,  unless  it  become  very  dis- 
figuring, when  it  may  be  removed  with  forceps  and  scissors. 

Subconjunctival  Ecchymosis. — The  rupture  of  a  small 

subconjunctival  vessel  is  of  frequent  occurrence.  It  suddenly 
gives  a  more  or  less  extensive  purple  hue  to  the  "  white  of 
the  eye,"  causing  the  patient  much  concern.  It  is  common 
enough  in  old  people,  but  may  occur  in  the  young,  and  even 
in  children  from  severe  straining,  as  in  hooping  cough, 
vomiting,  or  raising  heavy  weights.  It  also  occurs  sometimes 
during  epileptic  fits,  and  profuse  subconjunctival  ha)morrhage 
is  occasionally  fouud  in  cases  of  fracture  of  the  base  of  the 
skull,  having  made  its  way  along  the  floor  of  the  orbit.  It 
is  of  no  importance,  so  far  as  the  integrity  of  the  eye  is 
concerned. 

Treatment. — None  is  required,  the  extravasated  blood  gra- 
dually becoming  absorbed. 

Polypus  of  the  conjunctiva,  for  which  it  is  difiicult  to 
assign  a  cause,  is  sometimes  seen.    It  is  generally  small,  in 
connection  with  the  semi-lunar  fold  or  caruncle,  and  can 
readily  be  removed  with  the 
scissors.    Granulations  oc- 
curring after  tenotomy  for 
strabismus  are  sometimes, 
and      incorrectly,  called 
polypi. 

Dermoid   Tumours. — 

These  are  pale  yellow  in 
colour,  and  in   size  from 
that  of  a  split  pea  to  that 
of   a  cherry.      They   are  -^^^^ 
smooth  on  the  surface,  and  sometimes  have  fine  hairs,  and  sit 
usually  at  the  outer  and  lower  margin  of  the  cornea  (Fig.  54), 
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extending  over  somewLat  on  tlie  latter.  In  structure  tLey 
resemble  that  of  the  skin.  They  are  congenital  tumours, 
supposed  to  be  due  to  an  ari'est  in  development,  but  they 
often  have  a  tendency  to  extend  over  the  cornea.  If  this 
tendency  be  present,  the  tumour  must  be  removed  by  dis- 
secting it  off  the  cornea,  care  being  taken  not  to  go  into  the 
deep  layers  of  the  latter. 

Syphilitic  Disease  of  the  Conjunctiva  occurs  both  as 

primary  and  as  secondary  disease.  It  will  be  treated  of  in 
chap.  vi.  on  Diseases  of  the  Eyelids. 

Epithelioma  is  not  common  as  a  primary  disease  of  the 
conjunctiva.  When  it  is  so  found,  it  is  seen  as  a  little  non- 
pigmented  tumour  growing  from  the  limbus  of  the  conjunctiva, 
surrounded  by  vascularisation,  and  may  in  this  stage  be  mis- 
taken for  a  phlyctenula,  of  which,  however,  the  margins  are 
nob  so  steep.  As  the  tumour  increases  in  size,  it  becomes 
lobulated,  and  ulcerates,  and  soon  attacks  the  cornea,  givnng 
rise  on  the  latter  to  an  appearance  very  like  pannus. 

Sarcoma,  too,  is  rare,  and  also  takes  its  origin  in  the 
limbus  conjunctiva;.  It  is  usually  a  pigmented  tumour,  a 
melanosarcoma.  It  does  not  attack  the  cornea  so  readily  as 
the  epitheliomatous  growths,  although  it  often  overlaps  the 
surface  of  the  cornea.  In  its  later  stages  this  ^tumour  grows 
to  an  enormous  size.  That  these  sarcomata  are  pigmented 
is  explained  by  the  fact  that  the  limbus  contains  pigment, 
although  usually  so  slight  in  amount  as  not  to  be  visible  to 
th.e  naked  eye. 

Treatment. — Both  epithelioma  and  sarcoma  of  the  conjunc- 
tiva demand  prompt  operative  removal,  in  order  to  prevent 
an  extension  of  the  growth  to  the  rest  of  the  eye,  if  the  case 
be  seen  early,  and  to  avert  metastases  to  other  organs.  The 
knife  and  actual  cautery  may  save  the  eye  and  the  life  in 
the  early  stages ;  but,  later,'removal  of  the  whole  eye  is  often 
called  for. 

Simple  Cysts  of  the  conjunctiva  are  very  rare.  They 
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appear  as  clear  spherical  protuberances  of  about  the  size  of 
a  pea,  seated  usually  on  the  bulbar  conjunctiva.  The  walls 
of  the  cysts  contain  but  few  vessels,  are  thin,  and  almost 
transparent,  while  for  contents  they  have  a  clear  limpid  fluid. 
These  cysts  cannot,  as  a  rule,  be  moved  from  their  position, 
because  they  are  adherent  to  the  conjunctiva,  which  indeed 
takes  part  in  the  formation  of  their  walls.  They  are,  very 
probably,  dilated  lymphatic  vessels. 

These  simple  cysts  are  most  commonly  congenital,  but 
they  may  begin  to  be  developed  during  life. 

Treatment. — The  cyst  may  be  dissected  out,  or  it  may  be 
sufficient  to  abscise  its  anterior  wall. 

Subconjunctival  CysticercUS  is  a  little  more  common 
than  simple  cyst  of  the  conjunctiva,  and  yet  only  forty-six 
examples  of  it  have  been  placed  on  record.  Of  these  the 
most  recent  is  Dr.  Louis  Werner's  case.^ 

Cysticercus  is  distinguished  from  simple  cyst  by  its  free 
mobility  under  the  conjunctiva,  to  which  it  is  not  attached,  by 
its  thicker  and  more  vascular  walls,  but,  above  all,  by  the 
presence  of  a  round,  white,  opaque  spot  on  the  anterior  sur- 
face, first  pointed  out  by  Sichel,  and  looked  on  by  him  as 
pathognomonic  of  a  cysticercus.  This  spot  indicates  the 
position  of  the  receptaculum;  and  occasionally,  when  this  comes 
to  be  placed  on  the  posterior  surface  of  the  cyst,  it  may  be 
difficult,  or  impossible,  to  make  the  diagnosis  with  certainty. 

Treatment. — The  cyst  may  be  pushed  to  one  side  under  the 
conjunctiva,  an  incision  made  in  the  latter,  the  cyst  then 
pushed  back  again,  and  out  through  the  opening. 

Lithiasis  consists  in  the  calcification  of  the  secretion  of  the 
Meibomian  glands,  which  are  seen  as  little  brilliantly  white 
spots  not  larger  than  a  pin's  head  in  the  conjunctiva.  There 
may  be  one  only,  or  very  many.  These  concretions  often  give 
rise  to  much  conjunctival  irritation ;  and,  if  they  protrude 

'  Trans.  Ophtkal.  Soc,  ix.,  p.  74.  The  literature  oF  the  subject  is  there 
fully  given. 
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over  the  surface  of  the  conjunctiva,  may  injure  the  cornea. 
Each  one — the  eye  having  been  cocainised — must  be  sepa- 
rately removed  by  a  needle,  with  which  first  an  incision  has 
been  made  into  the  conjunctiva  over  the  concretion. 

Injuries  of  the  Conjunctiva. — Foreign  bodies  frequently 
make  their  way  into  the  conjunctival  sac,  and  cause  much 
pain,  especially  if  they  get  under  the  upper  lid,  by  reason, 
chiefly,  of  their  coming  in  contact  with  the  corneal  surface 
during  motions  of  the  lid  and  of  the  eye.  If  the  foreign  body 
be  under  the  lower  lid,  it  will  be  easily  found  on  drawing 
down  the  latter,  and,  provided  it  be  not  actually  embedded  in 
the  mucous  membrane,  it  is  easily  removed  with  a  camel's-hair 
pencil,  or  with  the  corner  of  a  soft  pocket-handkerchief.  But 
if  the  foreign  body  be  under  the  upper  lid,  it  is  necessary  to 
evert  the  latter  before  it  is  reached.  Should  the  foreign 
body  be  embedded  in  the  conjunctiva,  it  must  be  pricked  out 
of  its  position  with  the  point  of  a  needle  or  other  suitable 
instrument,  and  the  little  proceeding  will  be  made  easier,  both 
for  patient  and  surgeon,  by  the  instillation  of  a  few  drops  of 
solution  of  cocaine  (2  per  cent.)  into  the  eye.^ 

The  conjunctiva  is  frequently  injured  in  severe  wounds  of 
the  eyelids  or  eyeball.  The  interest,  and  treatment,  centre 
here  chiefly  on  the  other  more  important  parts,  which  have 
been  injured.  A  tear,  or  wound,  of  the  conjunctiva  (usually 
of  the  bulbar  portion),  when  it  occasionally  occurs  without 
injury  to  other  parts,  is  in  general  of  very  slight  moment. 
If  the  wound  be  extensive,  its  edges  should  be  drawn  together 
with  a  few  points  of  suture ;  but,  otherwise,  healing  will 
take  place  with  the  aid  simply  of  a  bandage  to  keep  the  eye 
closed  for  a  few  days. 

The  common  form  of  injury,  which  may  involve  the  con- 
junctiva alone,  is  a  burn  by  acid  or  lime.     In  the  case  of  a 

'  The  continuous,  or  frequently  recurring,  sensation  of  a  foreign  body 
in  the  conjunctival  sac,  while  nothing  of  the  kind,  nor  any  hyperasmia, 
is  present,  is  sometimes  a  premonitory  sign  of  mental  disease. 
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strong  acid  getting  into  the  eye,  if  the  patient  be  seen  imme- 
diately after  the  occurrence,  the  whole  conjunctival  sac  should 
be  well  washed  out  with  an  alkaline  sokition ;  while,  in  the 
case  of  lime,  a  weak  solution  of  a  mineral  acid  is  indicated 
for  the  purpose.  Cocaine  may  be  employed  to  relieve  the 
pain.  Subsequently,  protection  of  the  eye,  with  the  use  of 
olive  or  castor  oil  dropped  into  it,  will  best  promote  the 
healing  process. 

In  the  case  of  a  severe  burn  of  the  conjunctiva,  the  resulting 
cicatrix  is  liable  to  produce  a  more  or  less  extensive  union  of 
the  eyelid  to  the  eyeball  (Symblephar  on),  which  often  interferes 
with  the  motion  of  the  latter,  or  even  with  vision,  if  the 
cornea  be  obscured.  No  measures  taken  during  the  healing 
process  can  prevent  symblepharon,  if  the  degree  of  the  burn 
be  such  as  to  bring  it  about.  The  relief  of  symblepharon  by 
operation  will  be  dealt  with  in  chap,  vi.,  on  Diseases  of  the 
EyeHds. 


CHAPTER  V. 


PHLYCTENULAR,  OR  STRUMOUS,  CONJUNC- 
TIVITIS AND  KERATITIS.' 

Both  from  a  clinical  and  nosological  point  of  view,  it  would 
be  incorrect  to  divide  this  affection  into  two,  under  the  heads 
of  Diseases  of  the  Conjunctiva,  and  Diseases  of  the  Cornea ; 
and,  therefore,  I  treat  of  it  here  as  one  disease ;  and,  being 
a  very  important  disease,  I  devote  a  special  chapter  to  it. 
It  is  important,  because  it  is  excessively  common,  and  he- 
cause  it  is  capable  of  causing  considerable  damage  to  sight. 

Horner  ^  termed  it  Eczema  of  the  Conjunctiva  and  Cornea. 
It  is  characterised  by  the  eruption-of  phlyctenulte  {(pkvKracva, 
a  vesicle,  or  jjtfsiit^e)  on  the  conjunctiva  bulbi  (but  never  on 
the  palpebral  conjiTuctiva),  on  the  corneal  limbus,  or  on  the 
cornea,  and  is  chiefly  a  disease  of  children  up  to  the  eighth 
or  tenth  year  of  age. 

Notwithstanding  the  derivation  of  the  word,  a  phlyctenula, 
or  phlyctene,  is  originally  neither  a  vesicle  nor  a  pustule, 
but,  when  on  the  conjunctiva,  is  a  solid  elevation  consisting 
of  a  collection  of  lymph  cells,  and  is  of  a  greyish  colour.  In 
a  late  stage,  or  under  unsuitable  treatment,  the  phlyctenula 
may,  it  is  true,  become  a  pustule.  On  the  conjunctiva  two 
types  of  the  disease  may  be  recognised : — 

1.  The  Solitary,  or  Simple,  Phlyctenula.— Of  this  there 

may  be  one  or  several,  varying  in  size  from  1  mm.  to  4  mm 
in  diameter.     The  vascular  injection  is  immediately  around 
tlie  phlyctenula,  and  is  not  diftused  over  the  conjunctiva.  At 

'  Kipas,  a  horn, 
hoc.  ext.,  Bd.  v.,  Abth.  2,  p.  27St. 
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first  there  may  be  shooting  pains  and  lacrimation,  but  these 
soon  pass  away.  If  the  phlyctenulte  be  nofc  seated  close  to  the 
cornea,  the  affection  is  not  serious  ;  and  the  length  of  time 
required  for  its  cure  depends  on  the  size  of  the  phlyctenula3, 
varying  from  seven  to  fourteen  days,  as  a  rule. 

2.  Multiple,  or  Miliary,  Phlyctenulae. — These  are  very 
minute,  like  grains  of  fine  sand,  and  are  always  situated  on 
the  limbiis  of  the  conjunctiva,  which  is  swelled.  The  general 
injection  and  swelling  of  the  conjunctiva  are  considerable  ;  and 
occurring  as  it  does,  almost  exclusively,  in  young  children,  the 
affection  may  be  called  Eczematovis  Conjunctival  Catarrh  of 
Children  (Horner).  The  irritation,  and  so-called  photophobia, 
and  lacrimation  are  often  considerable,  and  there  is  a  good  deal 
of  conjunctival  discharge.  This  form  is  very  apt  to  appear 
after  measles  and  scarlatina. 

Both  forms  are  liable  to  extend  to  the  cornea,  and  then,  only, 
does  the  disease  become  serious.  This  event  may  come  about 
in  the  following  different  ways  : — 

The  Solitary  Phlyctenula  may  be  seated  partly  on  the 
limbus  conjunctivfe  and  partly  on  the  margin  of  the  cornea, 
and  may  undergo  resolution. 

Or,  it  may  give  rise  to  a  deep  nicer,  which  either  heals, 
leaving  a  scar ;  or  perforates,  causing  prolapse  of  the  iris,  etc. 

Or,  it  may  form  the  starting-point  of  a  progressive  riband- 
like corneitis  (Fasicular  Keratitis),  the  pustule  becoming  an 
ulcer,  at  the  margin  of  which  the  corneal  epithelium  is  raised 
and  infiltrated  in  crescentic  shape.  This  now  steadily  advances 
for  many  weeks  towards  the  centre  of  the  cornea,  followed  by 
a  leash  of  vessels  which  has  its  termination  in  the  concavity 
of  the  crescent.  The  process  is  accompanied  by  much  irrita- 
tion of  the  terminal  branches  of  the  fifth  nerve  in  the  cornea, 
and  the  consequent  reflex  blepharospasiu.  A  permanent  mark 
indicates  the  track  of  the  ulcer. 

The  Multiple  Miliary  Phlyctenule^  on  the  Hmbus  conjunc- 
tive may  cause  some  slight  superficial  infiltration  and  vascu- 
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liu-isiition  of  tlie  cornea  iu  tlieir  immediate  neiglibourliood, 
which  pass  off  when  the  phlyctenvilaj  disappear. 

Oi',  they  may  be  accompanied  by  deeper  marginal  infiltra- 
tions of  the  cornea,  which  become  confluent  and  result  in  an 
ulcer,  that  extends  along  the  margin  of  the  cornea  for  some 
distance,  and  is  termed  a  Ring  Ulcer.  It  is  a  serious  form 
of  vlcev  ;  for,  if  it  extend  far  round,  it  may  destroy  the  coi-nea 
in  a  few  days  by  cutting  off  its  nutrition. 

Primary  Phlyctenular  Keratitis  occurs  principally  in 

three  different  forms: — 1.  A-^ery  small  grey  subepithelial  infil- 
trations, which  are  apt  to  turn  into  small  ulcers,  and  then 
heal,  leaving  a  slight  mark.  This  mark  may  ultimately  quite 
disappear,  especially  iu  the  case  of  children,  and  when  situated 
peripherically.    2.  Somewhat  larger  and  deeper  infiltr.ations. 


-JV 


Fig.  55.— jE",  Epithelium;  B,  Ant.  elastic  Lamina;  C,  True  Cornea; 
N,  Nerve  Filament,  -with  Lymph  Cells  on  its  course ;  D,  Phh-ctenula. 

resulting  in  ulcers  of  corresponding  size,  which  heal  by  aid  of 
vascularisation  from  the  margin  of  the  cornea.  The  opacity 
left  after  these  ulcers  is  rather  intense,  and  clears  up  but 
little,  especially  if  the  situation  be  central.  3.  Large  and  deep- 
seated  pustules,  often  at  the  centre  of  the  cornea,  giving  rise  to 
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large  and  deep  ulcers,  which  may  be  accompanied  by  hypopion 
and  even  by  iritis,  and  which  frequently  go  on  to  perforation. 
Photophobia  is  usually  a  prominent  symptom  in  phlyctenular 
keratitis.  The  term  photophobia,  however,  is  not  correct,  for 
it  is  the  fifth  nerve  (from  the  cornea),  which  is  the  afferent 
nerve,  and  not  the  optic  nerve.  This  is  evident  from  the  fact, 
that  in  the  dark  the  patient  does  not  get  relief ;  but,  if  a  seda- 
tive (cocaine,  atropine)  be  locally  applied,  he  may  generally 
be  brought  into  the  light  without  any  annoyance.  The 
explanation  of  this  reflex  blepharospasm  has  been  given  by 


Fig.  56. 

Iwanoff,^  who  showed  that  the  round  cells,  in  making  their 
way  from  the  margin  of  the  cornea  to  their  position  under  the 
epithelium,  follow  the  course  of  the  nerve  filaments,  which 
they  irritate  in  their  progress.  The  accompanying  Figs.  55 
and  56  are  from  his  original  paper. 

Eczema  of  the  eyelids,  face,  and  external  ear,  and  catarrh 
of  the  Schneiderian  mucous  membrane,  frequently  accompany 
phlyctenular  conjunctivitis  and  keratitis. 

.  Cause,. — This  is  a  disease  of  childhood,  although  it  is  rare 
in  the  very  first  year  of  life.    In  adults  it  is  very  uncommon. 

The  strumous  constitution,  as  indicated  by  the  swollen  nose 
and  upper  lip,  and  sometimes  by  the  enlarged  lymphatics  in 
the  neck,  as  well  as  by  the  eczema  just  mentioned,  is  that 

'  Kl\n.  Monaumtterf.  AuyenlwilMndc,  1SG9,  p.  463. 
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most  liable  to  this  affection.  Often,  however,  it  will  be  found 
in  strong  children  with  apparently  perfect  general  health ; 
hut,  oven  in  them,  there  is  probably  some  alHed  in-egularity 
of  niitrition,  of  which  the  great  tendency  to  recurrence  of 
the  eye  affection  is  evidence. 

Colonies  of  straw-coloured  micrococci  may  be  found  in  the 
contents  of  the  phlyctenula) ;  but  what  etiological  relationship 
to  the  production  of  the  phlyctenula3  they  possess  is  not  yet 
certain. 

Treatment. solitary  phlyctenula  is  best  treated  with 
the  yellow  oxide  of  mercury  ointment^  (commonly  known  as 
Pagenstecher's  ointment),  of  which  the  size  of  a  hemp-seed 
should  be  put  into  the  eye  once  a  day.  Or,  a  small  quantity 
of  pure  calomel  dusted  into  the  eye  once  a  day  will  also  cure  ; 
but  this  remedy  should  not  be  employed  if  iodide  of  potassium 
is  being  taken  internally,  for  then  iodide  of  mercury  is  liable 
to  be  formed  in  the  conjunctiva. 

The  miliary  phlyctenular  conjunctivitis  is  best  treated  at 
first  with  cold  or  iced  applications.  Freshly  prepared  Aq. 
Chlori.  (1  part  Liq.  Chlori.,  9  parts  water)  to  be  dropped  into 
the  eye  once  a  day  is  recommended  by  some,  and  later  on 
Liq.  plumbi  dil.  or  Sol.  argent,  nitr.  (grs.  v  ad  ^j,  and 
neutralised)  appHed  to  the  everted  conjunctiva;  or,  if  the 
phlyctenular  appearances  predominate  over  the  catarrhal,  the 
yellow  oxide  of  mercury  ointment,  or  insufflations  of  calomel, 
may  be  preferred.  I  myself  rarely  employ  any  remedy  other 
than  the  two  latter,  which  I  find  applicable  to  all  these  cases. 

When  the  cornea  is  slightly  afiected  near  the  margin,  in 
cases  of  miliary  phlyctenule,  calomel  or  Pagenstecher's  oint- 
ment and  warm  fomentations  should  be  used. 


1  p,._Hydrarg.  Perox.  Prtecip.  gr.  xxx.    Vaselin,  3].— M. 

Note.— Hyd.  Perox.  Prtecip.  is  prepared  by  precipitating  the  Bichloride 
of  Mercury  with  Liq.  Soda3,  and  washing  the  resulting  oxide.  I  learn 
from  Mr.  Jabez  Hogg  that  this  ointment  was  in  use  by  the  late  Mr. 
Outhrie,  in  the  year  1849, 
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When  a  large  pustule  on  the  margin  of  the  cornea  has 
resulted  in  a  deep  ulcer,  with  tendency  to  perforate,  and 
accompanied  by  much  pain,  I  cannot  too  highly  recommend 
paracentesis  of  the  anterior  chamber  through  the  floor  of  the 
ulcei',  the  pupil  having  first  been  brought  well  under  the  in- 
fluence of  eserine,  to  prevent  prolapse  of  the  iris.  The  good 
efiect  of  this  will  be  very  soon  apparent :  the  pain  disappears, 
the  patient  sleeps,  the  ulcer  becomes  vascularised,  and  heal 
ing  sets  in.  Cauterisation  of  the  ulcer  in  an  early  stage  with 
the  galvano-cautery  is  also  good  practice  ;  but  in  these  cases 
I  prefer  the  paracentesis.  Many  surgeons  trust  very  much 
to  eserine,  warm  fomentations,  and  a  pressvire  bandage. 

For  the  fasicular  keratitis  the  yellow  oxide  of  mercury 
ointment  is  in  its  place.  When  the  crescentic  infiltration  is 
very  intense,  it  is  well  to  touch  it  with  the  galvano-cautery. 
Division  of  the  leash  of  vessels  at  the  margin  of  the  cornea 
has  a  beneficial  efiect. 

.For  the  ring  ulcer,  a  pressure  bandage,  under  which  an 
antiseptic  dressing  (boracic  or  salicylic  acid,  or  perchloride  of 
mercury)  has  been  placed,  is,  perhaps,  the  best  method  of 
treatment.  Warm  fomentations  promote  vascular  reaction, 
and  may  be  used  with  benefit  at  each  change  of  bandage. 

For  primary  phlyctenulpe  of  the  cornea  in  the  form  of  the 
minute  grey  superficial  infiltration  or  ulcer,  nothing  beyond 
atropine,  with  warm  fomentations,  and  a  protective  bandage 
to  keep  the  eyelids  quiet,  should  be  used.  When  reparation 
of  the  ulcer  has  commenced,  calomel  or  weak  yellow  oxide  of 
mercury  ointment  may  be  employed. 

For  the  large  purulent  phlyctenula,  resulting  in  a  large 
and  deep  ulcer,  often  situated  at  the  centre  of  the  cornea, 
with  hypopion  and  iritis,  warm  fomentations  (camomile,  or 
poppy-head,  at  90°  F.,  for  twenty  minutes  three  times  a  day), 
atropine,  iodoform  as  ointment  or  powder,  and  a  protection 
bandage  are  the  treatment  in  the  early  stages.  Here,  also,  I 
often  puncture  the  ulcer  with  the  very  best  results  in  respect 
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of  hastening  the  cure,  and  the  galvano-cautery  may  be  used 
with  advantage.  In  tlie  stage  of  reparation,  Pagenstecher's 
ointment  or  insufflations  of  calomel  are  very  useful. 

In  all  forms  of  phlyctenular  ophthalmia,  those  favourite 
r*emedics  blisters,  setons,  and  leeching  should  be  avoided. 
The  first  two  worry  the  patient,  give  rise  to  eczema  of  the 
skin,  and  are  not  to  be  compared  in  their  power  of  cure  with 
the  measures  above  recommended  ;  while  leeching  gives,  at 
best,  but  temporary  relief,  and  deprives  the  patient  of  blood 
which  he  much  requires. 

For  relief  of  the  blepharospasm,  in  addition  to  the  use  of 
atropine,  plunging  the  child's  face  into  a  basin  of  cold  water, 
and  keeping  it  under  until  he  struggles  for  breath,  and  this 
immersion  repeated  two  or  three  times  in  rapid  succession,  and 
used  every  day  if  necessary,  is  a  most  elficacious  means.  It 
should  always  be  used  where  the  blepharospasm  is  severe,  as 
this  is  not  only  distressing  to  the  patient,  but  also  an  obstacle 
to  the  cure. 

The  general  treatment,  notwithstanding  the  so-called  photo- 
phobia, should  consist  in  open-air  exercise  before  everything 
else ;  unless,  indeed,  there  be  an  ulcer  which  threatens  to 
perforate.  It  is  not  well  to  keep  the  patient's  face  or  eyes 
covered  with  bandages  and  shades.  A  pair  of  dark-blue 
glasses  are  the  best  protection  from  strong  glare  of  light; 
and  shaded  places  can  be  selected  when  the  patient  is  out  of 
doors.  Cold  or  sea  baths,  followed  by  brisk  dry  rubbing. 
Easily  assimilated  food  at  regular  meal  hours,  but  no  feeding 
between  meals.  Eegulation  of  the  bowels.  Internally  :  cod 
liver  oil,  maltine,  iron,  arsenic,  syr.  phosph.  of  lime,  and  such- 
like remedies  are  indicated. 

The  great  tendency  to  recurrence  is  one  of  the  most  trouble- 
some peculiarities  of  all  kinds  of  phlyctenular  ophthalmia;  and 
in  order  to  prevent  this,  so  far  as  possible,  it  is  important  to 
continiie  local  treatment,  until  the  eye  is  perfectly  white  on 
the  child's  awaking  in  the  morning,  and  even  for  fourteen 
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days  longer.  This  prolongation  of  the  treatment  will  also 
assist  in  clearing  up  opacities,  as  best  they  may  be.  For 
this  after-course  of  treatment  calomel  insufflations  should  be 
used. 

Nothing  can  be  done  for  the  opaque  scars  left  on  the  cornea 
by  ulcers,  when  all  inflammatory  symptoms  have  subsided.  If 
the  ulcer  has  been  superficial,  the  resulting  scar  in  youDg 
children  may  disappear  in  the  course  of  time.  Deep  ulcers 
cause  more  opaque  and  permanent  scars,  and  ulcers  which 
have  perforated  produce  the  greatest  opacity. 

The  degree  of  the  defect  of  vision  to  which  an  opacity  of 
the  cornea  may  give  rise  depends,  in  the  first  instance,  on  the 
position  of  the  opacity.  If  it  be  peripheral,  the  vision  may  be 
perfect ;  but,  if  it  be  in  the  centre  of  the  cornea,  sight  may 
be  seriously  damaged.  Even  a  slight  nebula,  barely  visible  to 
the  observer,  will  cause  serious  disturbance  of  vision,  if  situated 
m  the  centre  of  the  cornea ;  while,  in  the  same  situation,  the 
very  opaque  scar  of  a  deep  ulcer  will  produce  a  proportionately 
gi-eater  defect.  If  a  central,  but  not  deep,  ulcer  should  not 
become  completely  filled  up  in  healing,  and  a  facet  remain, 
vision  will  also  sufier  much  in  consequence  of  irregular  refrac- 
tion, although  there  may  be  but  little  opacity. 
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DISEASES  OF  THE  EYELIDS. 

Erythema,  erysipelas,  phlegmonous  inflammation,  and  abscess 
are  all  liable  to  attack  the  eyelids,  but  require  no  special 
observations  in  this  work. 

It  should  merely  be  stated,  that  erysipelas  of  the  eyelids 
may  extend  to  the  connective  tissue  of  the  orbit,  and  ulti- 
mately give  rise  to  atrophy  of  the  optic  nerve. 

Eczema. — This  is  very  often  seen  on  the  eyelids,  most 
frequently  in  connection  either  with  eczema  of  the  face  in 
general,  or  with  phlyctenular  ophthalmia,  which  latter  is 
to  be  regarded  as  eczema  of  the  conjunctiva  and  cornea. 
The  lacrimation  in  phlyctenular  ophthalmia  increases  the 
eczema,  which  then,  by  causing  contraction  of  the  skin  of  the 
lower  lid,  produces  eversion  of  the  inferior  punctum  lacri- 
mal, and  this,  in  its  turn,  causes  increased  lacrimation,  and 
thus  a  vicious  circle  is  set  up. 

Atropine  infiltration  of  the  eyelid,  from  long  use  of  solu- 
tion of  atropine  in  some  persons,  is  often  accompanied  by  a 
moist  form  of  eczema  of  the  lids  and  face. 

Treatment  should  consist  in  the  daily  removal  of  the  scabs, 
in  such  a  way  as  to  cause  no  bleeding  of  the  surface  under- 
neath ;  and,  for  this  purpose,  a  warm  solution  of  bicarbonate 
of  potash  is  useful.  The  place  should  afterwards  be  well 
dried,  and  painted  with  a  strong  solution  of  nitrate  of  silver 
(gr.  XX  ad  ^j),  and  a  boracic  acid  ointment  (gr.  xxx  ad  ^j), 
or  the  following,  applied  over  this  :-01.  Cadin,  m.  xv  ;  Flor. 
Zinci,  gx'.  XX ;  Lanolin,  Bij.-M.  If  the  inferior  lacrimal 
punctum  be  everted,  the  canaliculus  should  be  slit  up. 
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Herpes  Zoster  Ophthalmicus  is  an  herpetic  eruption, 

which  affects  the  region  supplied  by  the  supraorbital  division 
of  the  fifth  nerve  of  one  side,  and  sometimes  its  nasal  branch, 
and,  in  rare  instances,  the  infraorbital  division  of  the  same 
nerve.    The  occurrence  of  the  eruption  is  preceded,  for  some 
days,  by  severe  neuralgic  pain  and  swelling,  with  redness  of 
the  part.    The  number  of  vesicles  varies  much,  and  may  be 
but  three  or  four,  or  so  numerous  as  to  become  confluent. 
As  soon  as  the  eruption  appears,  the  pain  usually  becomes 
much  chminished,  and,  indeed,  often  disappears.  Vesicles 
are  liable  to  form  on  the  cornea,  and  these  may  result  in 
ulcers,  which,  on  healing,  leave  opacities.    Iritis  has  also 
been  observed  as  a  complication,  and  even  cyclitis,  resulting 
in  loss  of  the  eye.    The  vesicles  on  the  skin  soon  become 
piu-ulent,  and  gradually  turn  into  scabs,  which  fall  off,  and 
leave  deeply  pitted  scars,  recognisable  during  the  remainder 
of  life.    The  affection  never  crosses  the  middle  line  of  the 
forehead.    Some  neuralgia,  with  antesthesia  of  the  skin,  may 
remain  for  a  long  time  afterwards. 

Inflammation  of  the  Gasserian  ganglion,  with  extension  of 
the  inflammatory  process  down  the  nerve,  was  found  (0.  Wyss) 
m  the  only  case  in  which  a  post-mortem  examination  has  been 
made  during  the  acute  stage  of  the  disease. 

The  affection  is  most  common  in  elderly  people,  but  I  have 
seen  it,  also,  m  young  and  healthy  individuals 

The  T^-eatment  can  only  be  expectant;  or,  at  most,  directed 
to_  relief  of  the  patient's  suffering,  by  means  of  hypodermic 
mjec^ions  of  morphia  and  other  sedatives,  and  by  emollients 
apphed  loca  ly.  Complications  in  the  cornea  and  iris  are  to 
be  dealt  with  on  the  principles  laid  down  in  the  chapters  on 
the  diseases  of  those  organs. 

JlT"^  Syphilitic  Sores  occur  on  the  eyelids,  usually 
aear  the  margin  of  the  upper  or  lower  lid,  or  at  the  inner  or 

winch  ulcerates  and  becomes  characteristically  indurated 
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about  its  base.    The  margin  of  the  ulcer  is  clean-cut,  and 
its  floor  somewhat  excavated,  and  covered  with  a  scanty- 
greyish  secretion.    Occasionally  there  is  no  ulcer  present, 
but  the  entire  lid  is  swollen,  greatly  indurated,  purple,  and 
shiny ;  and  then  the  diagnosis  may  be  rendered  difficult. 
The  prteauricular  and  stTbmaxillary  glands  are  almost  always 
swollen;  and  this  is  a  valuable,  although  not  altogether 
positive,  diagnostic  sign,  as  it  is  seen  also  in  tubercular 
diseases  of  the  conjunctiva.    The  occurrence  of  the  sore  is 
followed  by  the  usual  constitutional  symptoms  of  syphilis. 
Yery  rarely  is  there  any  permanent  damage  done  to  the 
eyelid. 

The  most  common  modes  of  infection  are  by  a  kiss  from  a 
syphilitic  mouth,  or  by  a  dirty  finger. 

rreai7?ie7i«.— Locally,  sublimed  calomel  by  Kane's  method, 
dusting  with  finely  powdered  iodide  of  mercury,  or  the  black 
wash  may  be  used,  while  the  usual  general  mercurial  treat- 
ment is  employed. 

Secondary  Syphilis  gives  rise  to  ulcers  on  the  margins 
of  the  lids,  to  loss  of  the  eyelashes  (madarosis),  and  to  the 
secondary  skin  aff-ections  which  attend  it  in  other  parts  of  the 
body. 

Rodent  Ulcer  (Jacob's  TJlcer).-This  disease  commences 
as  a  small  pimple  or  wart  on  the  skin  near  the  inner  canthus, 
or  over  the  lacrimal  bone,  as  a  rule  ;  but  it  may  also  originate 
in  any  other  part  of  the  face.    The  scab  or  covering  of  the 
wart  is  easily  removed,  and  underneath  is  found  a  shallow 
ulcer  with  a  well-defined  indurated  margin,  the  skin  surround- 
ing the  diseased  place  being  healthy,  and  continuing  so  to 
the  end  of  the  chapter.    The  progress  of  the  disease  is  ex- 
tremely slow,  extending  over  a  great  number  of  years,  and,  m 
the  e  Jly  stages,  the  ulcer  may  even  seem  to  heal  for  a  time, 
but  rwiys  Wks  out  again.    In  mild  cases  the  ulceration 
^ayremL  superficial;  but,  more  usi^lly,  it  ^tnkes  eep^^^^^^ 
the  course  of  time  eating  away  every  tissue,  even  the  lone. 
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of  the  face,  and  the  eyeball.  The  latter  is  often  .spared  until 
after  the  orbital  bones  have  gone. 

The  disease  is  an  epithelial  cancer  of  a  non-malignant,  or 
purely  local,  kind.  There  is  no  tendency  to  infiltration  of  the 
lymphatics.  It  is  rarely  seen  in  persons  under  forty  years 
of  age. 

Treatment. — -Extirpation  of  the  diseased  part  affords  the 
best  chance  of  relief  for  the  patient.  Recurrence  of  the 
growth  is  the  rule,  but  this  should  not  deter  from  operative 
measures,  nor  even  from  the  renewal  of  them,  as  they  afford 
much  comfort  to  the  patient  and  prolong  his  life.  Even 
in  advanced  stages  operation  is  frequently  called  for.  The 
application  of  chloride  of  zinc,  or  of  the  actual  cautery,  should 
be  employed,  after  the  disease  has  been  as  thoroughly  re- 
moved with  the  knife  as  is  possible. 

My  friend.  Dr.  0.  E.  Fitzgerald,  informs  me  that  he  has 
had  some  remarkably  good  results  in  cases  of  rodent  ulcer 
from  the  use  of  Bergeon's  treatment.  This  consists  in  the 
internal  administration  of  5  grains  of  chlorate  of  potash 
three  times  a  day,  with  the  local  application  of  a  saturated 
solution  of  chlorate  of  potash  to  the  ulcer. 

Marginal  Blepharitis  {^Xecj^apov,  eyelid)  (Ophthalmia 
Tarsi)  is  nothing  else  than  eczema  of  the  margin  of  the 

eyelid.    It  is  found  either  as  Blepharitis  Ulcerosa 

(Eczema  Pustulosa),  or  as  Blepharitis  Squamosa  (Eczema 
Squamosa).  In  the  former,  small  pustules  form  at  the 
roots  of  the  eyelashes,  and  these,  having  lost  their  covering, 
become  ulcers,  which  scab  over.  The  whole  margin  of  the 
lid  may  then  be  covered  with  one  large  scab,  in  which  the 
eyelashes  are  matted,  and  under  which  the  lid  will  be  found 
swollen,  red,  and  moist,  with  many  minute  ulcers  and  pus- 
tules. Many  eyelashes  come  away  with  the  scab,  and  many 
others  are  found  loose  and  ready  to  fall  out. 

The  disease  is  chronic,  and  is  most  commonly  found  in 
strumous  children.    It  is  frequently  accompanied  by  phlyc" 
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tenular  ophthalmia,  oi-  by  simple  conjunctivitis,  which  may- 
have  been  its  cause,  or  which  promotes  it,  by  keeping  the 
margin  of  the  lid  constantly  wet. 

If  neglected,  ulcerous  blepharitis  is  liable  to  produce 
trichiasis,  by  giving  a  false  direction  to  the  bulbs  of  the 
cilia. 

Many  ophthalmologists  hold  that  blepharitis  is  often 
caused  by  ametropia,  especially  by  hypermetropia  or  hyper- 
metropic astigmatism,  in  consequence  of  the  incessant  efforts 
of  accommodation.  I  cannot  go  thus  far ;  but  perhaps,  if 
blepharitis  be  once  set  u.p,  such  anomalies  of  refraction  may 
help  to  keep  it  going. 

The  Treatment  of  Ulcerous  Blepharitis  consists  in  careful 
removal  of  the  scabs  without  causing  any  bleeding  of  the 
delicate  surface  underneath.  Such  bleeding  indicates  that 
the  newly  formed  epithelium  has  been  torn  away,  and  it  is 
important,  therefore,  to  soften  the  scabs  by  soaking  the 
eyelid  with  olive  oil,  or  with  a  solution  of  bicarbonate  of 
potash,  before  removing  them.  Any  j)ustules  found  under 
the  scab  should  be  punctured,  and  all  loose  eyelashes  taken 
away.  The  siirface  should  then  be  well  dried  by  pressure, 
not  by  rubbing,  with  a  soft  cloth,  and  the  following  ointment 
(Hebra)  applied  : — 5^.  01.  Rusci  (or,  01.  Jupiperi)  J^s, 
Hydrag.  Ammon.  Chlor.  gr.  iv,  Cer.  Galeni,  Lanolin  a.a. 
5ij.  This  ointment  is  to  be  continued  until  healing  is 
thoroughly  established.  In  many  mild  cases  a  boracic  acid 
ointment  (gr.  v  ad  of  Yaselin,  or  of  Lanolin)  will  be  found 
efficacious  instead  of  the  above,  and  a  White  Precipitate 
Ointment  of  from  1  to  2  per  cent,  acts  well. 

All  complications  with  conjunctival  affection?,  or  lacrimal 
obstruction,  must  be  dealt  with,  and  the  patient's  general 
system  carefully  attended  to.  Any  error  in  refraction  should 
be  suitably  corrected. 

Squamous  Blepharitis  comes  on  after  the  ulcerous  form 
has  passed  away;   or,  it  is  found  as  a  primary  affection, 
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especially  in  clilorotic  women.  The  margin  of  the  lid  is 
somewhat  swollen  and  red,  and  covered  with  loose  epidermic 
scales.    It  is  an  extremely  chronic  afl^ction. 

The  Treatment  of  Squamous  Blepharitis  i.s  also  an  ointment 
of  Hebra's  : — 

R.  Emplast.  Diachylon  Co.'  5ij ;  01.  Olivar,  q.s. 
or,  the  Boracic  Acid  ointment  may  be  nsed. 

Chlorosis,  if  present,  is  to  have  suitable  remedies. 

Phtheiriasis  {<j>Odp,  a  louse)  Ciliomm. — The  pediculus 

pubis  occurs  on  the  eyelashes.  It  gives  rise  to  excessive 
itching  and  burning  sensations,  and  the  consequent  rubbing 
produces  excoriations  of  the  margin  of  the  lid.  The  lice 
occupy  chiefly  the  roots  of  the  eyelashes,  while  the  shafts 
of  the  cilia  are  covered  with  their  brown  egg-capsules,  and 
this  gives  to  the  cilia  the  peculiar  appearance  of  being 
covered  with  dark  brown  powder,  which  enables  the  diagnosis 
to  be  easily  made.  The  fully  developed  parasites,  as  well  as 
the  eggs,  may  be  more  readily  seen  by  aid  of  a  loup. 

Treatment. — With  a  cilium  forceps  the  pediculi  may  be, 
to  a  great  extent,  if  not  completely,  removed,  as  well  as 
some  of  the  eggs  from  the  cilia.  This  proceeding  repeated 
daily,  along  with  the  application  of  Mercu.rial  Ointment,  or 
of  a  weak  Red  Precipitate  Ointment,  to  the  margin  of  the 
eyelids  morning  and  evening,  will  soon  effect  a  cure. 

Hordeolum  (Stye)  is  a  circumscribed  purulent  inflamma- 
tion, situated  at  the  follicle  of  an  eyelash.  It  commences  as 
a  hard  swelling,  with  more  or  less  tumefaction  and  osdema  of 
the  general  surface  of  the  lid,  and  often  with  some  chemosis, 
especially  if  it  be  situated  at  the  outer  canthus.  In  its  early 
stages  there  is  much  pain  associated  with  it.  It  gradually 
suppurates,  and  may  then  be  punctured  or  allowed  to  open 
of  itself. 

'  Emplast  Diachylon  Co.  is  made  as  follows :— Emplast.  Litharg.  B.  P., 
12  parts;  Corn  flour,  1^  parts;  Ammoniac,  Galbanum,  Turpentine,  of 
each  1  part, 
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Styes  frequently  come  in  rapid  succession  one  after  the 
otliev,  and  tlien,  probably,  a  constitutional  disturbance  exists 
as  the  cause.  In  the  earliest  stage  cold  applications  may  be 
successful  in  putting  back  a  stye,  but,  later  on,  warm  stupes 
will  hasten  the  suppuration  and  relieve  the  pain.  Habitual 
constipation  is  a  common  source  of  hordeolum,  and  should 
be  met  by  the  occasional  use  of  Cascara  Sagrada,  or  of 
Friederichshall,  or  Hunyadi  Jano:s  water,  or  some  other 
mild  laxative.  Sulphide  of  calcium,  -^^  gr.  every  hour,  or 
i  gr.  twice  a  day,  for  an  adult,  has  been  recommended 
(D.  Webster)  as  a  specific  in  these  cases. 

Chalazion  (%aXa^a,  hail),  Meibomian  Cyst,  or  Tarsal 

Tumour  is  a  granuloma  in  connection  with  a  Meibomian 
gland.  It  has  its  origin  in  a  chronic  inflammatory  process 
in  the  connective  tissue  surrounding  the  gland,  which  usually 
passes  off  without  having  attracted  the  attention  of  the 
patient.  These  tumours  vary  in  size,  from  that  of  a  hemp- 
seed  to  that  of  a  hazel-nut,  causing  a  marked  and  very  hard 
swelling  in  the  lid.  They  occasionally  open  spontaneously 
on  the  conjunctival  surface,  giving  exit  to  contents  which 
are  usually  viscid  or  grumous,  but  sometimes  purulent. 

Treatment. — No  application  can  bring  about  absorption  of 
these  tumours.  The  lid  should  be  everted,  the  tumour  opened 
by  a  single  incision  from  the  conjunctival  surface,  and  its  con- 
tents thoroughly  evacuated  by  aid  of  a  scoop  or  small  sharp 
spoon.  Difficulty  is  sometimes  experienced  in  finding  the 
point  in  the  conjunctiva  corresponding  to  the  tumour,  but 
it  is  usually  indicated  by  a  dusky  or  greyish  discoloration. 
Immediately  after  the  evacuation,  bleeding  into  the  sac  often 
takes  place,  and  causes  the  tumou.r  to  remain  for  a  day,  or 
more,  as  large  as  before ;  a  fact  of  which  the  patient  should 
be  warned.  The  operation  may  occasionally  require  to  be 
repeated  two  or  three  times.  The  interior  of  the  sac  should 
not  be  touched  with  nitrate  of  silver,  and  the  incision  and 
evacuation  should  never  be  made  througli  the  skin,  be- 
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cause  more  or  less  disfigurement  from  the  scar  would 
result. 

More  than  one  chalazion  is  often  present  at  a  time,  and 
some  people  become  liable  to  them  periodically  during  a 
number  of  years. 

Millium  presents  the  appearance  of  a  perfectly  white 
tumour  not  much  larger  than  the  head  of  a  pin,  in  the  skin 
of  the  eyelid.  It  is  a  retention  tumour  of  a  sebaceous  gland, 
and  can  readily  be  removed  by  puncture  and  evacuation. 

Molluscum,  or  Molluscum  Contagiosum. — This  is  a 

white  tumour  in  the  skin  of  the  eyelid,  which  may  attain  the 
size  of  a  pea.  At  its  summit  is  a  depression,  which  leads  to 
an  opening  into  the  tumour,  through  which  the  contents  can 
be  pressed  out.  It  is  probably  a  diseased  condition  of  a 
sebaceous  gland,  and  contains  altered  epithelial  cells,  and 
peculiar  bodies  termed  molluscum  corpuscles,  which  are  of  a 
fatty  nature.  Many  such  tumours  may  form  in  the  lids  at  the 
same  time. 

It  is  held  by  some  observers  that  this  affection  is  con- 
tagious, although  in  what  way  is  not  clear,  inasmuch  as 
experimental  rubbing  of  the  contents  of  a  molluscum  into  the 
skin  has  not  given  rise  to  the  tumours. 

Treatment. — Each  separate  tumour  must  be  evacuated  by 
simple  pressure,  or  after  it  has  been  opened  up  with  a  knife 
or  scissors. 

Teleangiectic  Tumours,  or  Naevi  of  the  eyelids,  occur 

congenitally. 

Treatment—^moM  tumours  of  this  kind  may  be  destroyed 
by  touching  with  nitrate  of  silver  or  hydrochloric  acid,  or  by 
performing  vaccination  on  them.  Larger  tumours  may  be 
hgatured,  or  treated  with  the  galvano-cautery,  and  electrolysis 
IS  a  very  effectual  method  in  many  cases. 

Xanthelasma  {^avdo'^,  yellow;  eXaaixa,  a  layer)  is  the  term 
applied  to  yellowish  plaques  raised  slightly  over  the  surface 
of  the  skin,  with  very  defined  margins.    The  shape  of  these 
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plaques  is  extremely  irregular,  and  they  may  attain  the  size 
of  a  shilling  or  larger.  The  appearance  is  caused  by  hyper- 
trophy of  the  sebaceous  glands,  with  retention  of  their  con- 
tents, and  fatty  degeneration  of  the  subcutaneous  connective 
tissue. 

Treatment  can  only  consist  in  removal  by  carefid  dissection, 
and  this  is  hardly  to  be  recommended,  except  in  extreme 
cases. 

Palpebral  ChromidrOSis  (xpc^^f^a,  colour  ;  lhp(iiaL<;,  sweat- 
ing).— The  phenomenon  of  an  exudation  of  pigment  upon  the 
eyelids,  of  which  about  fifty  cases  have  been  recorded,  has 
given  rise  to  much  discussion.  The  opinion  held  by  many  is 
that  these  cases  are  always  the  result,  either  of  deception  in 
hysterical  individuals,  or  of  accidental  circumstances,  such  as 
the  exposure  of  a  patient  with  seborrhoea  palpebrarum  to  an 
atmosphere  loaded  with  coal-dust  or  pigmentary  matter,  in 
some  manufacturing  district.  Of  the  fact  that  the  appear- 
ance has  occurred  under  both  of  these  conditions,  there  can 
be  no  doubt.  There  would  seem  also  to  be  evidence,  that 
some  genuine  cases  of  colour-sweating  on  the  eyelids  have 
been  observed  ;  but  they  must  be  extremely  rare.  The  dis- 
coloration is  blue  or  black,  and  occurs  in  the  form  of  fine 
powder  upon  the  skin  of  one  or  both  eyelids,  of  both  eyes. 
It  can  be  wiped  off,  and  is  said  to  begin  to  reappear  after  a 
short  interval.  The  subjects  of  it  have  been  chiefly  young 
girls,  but  it  has  also  been  seen  in  women  of  advanced  years, 
and  even  in  middle-aged  men. 

The  Treatment  in  a  genuine  case  may  consist  in  the  applica- 
tion of  a  lotion  of  Liq.  plumbi  and  glycerine  ;  and,  internally, 
iron,  quinine,  and  arsenic,  along  with  the  regulation  of 
the  general  system,  particularly  in  respect  of  any  uterine 
derangement. 

Epitheliomatous,  and  Sarcomatous,  Growths,  aud 

Lupus,  are  all  seen  in  the  eyelids,  but  require  no  Special 
description  here. 
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Clonic  Cramp  of  the  Orbicularis  Muscle,  or  of  a 

portion  of  it,  is  often  seen,  and  is  popularly  known  by  the 
name  of  "life"  in  the  eyelid.  It  is  freqtiently  due  to  over- 
use of  the  eyes  for  near  work,  especially  by  artificial  light,  or 
if  there  be  defective  amplitude  of  accommodation. 

Treatment  should  consist  in  the  regulation  of  the  use  of 
the  eyes  for  near  work,  and  the  correction  by  glasses  of  any 
defect  in  the  accommodation. 

Blepharospasm,  or  Tonic  Cramp  of  the  Orbicularis 

Muscle,  is  commonly  the  result  of  irritation  of  the  ophthalmic 
division  of  the  fifth  nerve  by  reflex  action,  as  in  phlyctenular 
ophthalmia  and  some  other  conjunctival  affections  ;  or,  from 
foreign  bodies  on  the  conjunctiva  or  cornea,  etc.  ;  or,  it  may 
continue  for  some  time  after  the  relief  of  any  such  irritation. 
It  occurs,  also,  independently  of  such  causes,  and  is  then 
difficult  to  account  for.  In  these  latter  cases  pressure  upon 
the  supraorbital  nerve  at  the  supraorbital  notch  may  arrest 
the  spasm  ;  or,  if  not  there,  then  pressure  on  the  infraorbital, 
temporal,  malar,  or  inferior  alveolar  branch  may  have  the 
desired  effect ;  or,  at  even  still  more  remote  regions,  and  in 
the  course  of  other  nerves,  the  "  pressure  point "  may  be  dis- 
covered. Treatment  in  the  form  of  hypodermic  injections  of 
morphia  at  the  "pressure  point"  may  soon  relieve  the  cramp, 
or  subcutaneous  division  of  the  nerve  at  that  place  may  be 
performed. 

Ptosis  {tttwo-l^,  a/all),  ov  Blepharoptosis,  is  an  inability 
to  raise  the  upper  lid,  which  then  hangs  down  over  the  eye- 
ball. Its  most  common  cause  is  paralysis  of  the  third  nerve, 
of  which  a  branch  supplies  the  levator  palpebra3.  This 
branch  alone  may  be  paralysed,  all  the  other  muscles  in- 
nervated by  the  third  pair  retaining  their  healthy  action, 
and  the  degree  of  the  paralysis  may  be  partial  or  complete. 
Ptosis  may  also  be  congenital,  and  is  then  generally  present 
in  both  eyes  {vide  Epicanthus,  at  end  of  this  chapter).  It 
is  also  caused  by  increased  weight  in  the  lid,  as  in  many 
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coujunctival  affections,  or  wliere  a  tumour  has  formed  in  the 
eyelid,  or  where  there  is  a  hyper-development  of  the  sub- 
cutaneous fat. 

Persons  affected  with  ptosis  involuntarily  endeavour  to 
raise  the  eyelid  by  an  over-action  of  the  frontalis  muscle. 
The  drooping  lid  and  elevated  eyebrow  give  a  peculiar  and 
characteristic  appearance. 

The  Causes  of  Paralytic  Ptosis  are  similar  to  those  of 
paralysis  of  other  branches  of  the  third  pair,  more  especially 
exposure  to  cold  draughts  of  air  while  the  body  is  heated, 
and  syphilis  or  rheumatism  affecting  the  branch  to  the 
levator  palpebras  in  its  course. 

Ptosis  is  sometimes  present  as  a  focal  symptom  in  lesions 
of  the  cerebral  cortex — cerebral  ptosis,  as  it  is  called — with- 
out any  other  third-nerve  branch  being  paralysed.  That  a 
separate  cortical  centre  for  this  branch  of  the  third  nerve 
exists,  and  that  it  innervates  the  muscle  of  the  opposite  side, 
is  very  probable. 

The  position  of  this  centre  is  still  an  open  question,  for 
the  view  of  Landouzy,  that  it  is  situated  in  the  posterior  part 
of  the  inferior  parietal  lobule,  has  not  met  with  acceptance. 

Ptosis,  consequently,  has  no  value  as  indicating  the  locality 
of  a  lesion  in  the  cortex  ;  but,  according  to  Nothnagel,  it 
may  be  of  use  in  distinguishing  a  cortical  lesion  from  one 
situated  elsewhere  in  the  brain,  for  monolateral  ptosis,  as 
the  only  focal  symptom,  occurs  with  cortical  lesions  alone. 

It  is  probable  that  ptosis,  as  the  result  of  a  cortical  lesion, 
is  a  distant  symptom^  in  not  a  few  of  the  cases  where  it  is 
present. 

Double  ptosis  was  seen  by  Steffen  as  the  only  focal 
symptom  in  a  case  of  tubercular  degeneration  of  the  corpora 
quadrigemina,  the  neighbouring  parts  of  the  brain  being 

absolutely  uninvolved  in  the  lesion.  

'  I  employ  the  term  "distant  symptom  |'  in  preference  to  the  one  in 
common  use— namely,  "indirect  symptom." 
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Ptosis  on  the  side  of  the  lesion  has  occasionally  formed  a 
symptom  in  disease  of  the  pons,  without  paralysis  of  the 
other  branches  of  the  third  nerve — except,  sometimes,  in  so 
far  as  conjugate  deviation  is  concerned — and  without  the 
third  nerve  being  involved  in  the  lesion. 

It  is  as  yet  impossible  to  explain  the  occurrence  of  ptosis 
in  this  and  other  such  cases — they  have  all  been  cases  of 
tumour — unless  we  regard  it  as  a  distant  symptom.  It  is 
important  to  note,  that  in  each  of  these  cases  paralysis 
of  the  facial  was  a  constantly  associated  symptom.  Conse- 
quently, in  this  combination,  even  if  it  should  be  a  distant 
symptom,  ptosis  may  have  some  localising  value. 

Again,  ptosis,  by  forming  a  factor  of  a  crossed  paralysis, 
may  serve  to  localise  a  lesion  in  the  crus  cerebri.  When  the 
third  nerve  is  paralysed  by  a  lesion  in  this  situation,  it  is  the 
rule  to  find  it  paralysed  as  a  whole  ;  but  paralysis  of  only 
some  of  the  third-nerve  branches  may  be  produced  by  a 
lesion  of  the  cerebral  peduncle,  and  the  branch  to  the 
levator  palpebrse  seems  to  be  the  one  most  frequently  im- 
plicated alone. 

In  order  now  to  complete  this  subject  of  ptosis  as  a  focal 
symptom,  I  must  refer  to  a  rare  form  of  it  which  has  been 
described  by  Nothnagel,  and  which  does  not  depend  on  a 
lesion  of  the  third  nerve.  It  may  be  called  sympathetic,  or 
pseudo-ptosis,  and  is  accompanied  by  other  eye  symptoms,  as 
well  as  by  symptoms  of  vasomotor  paralysis  of  one  side  of 
the  body,  such  as  elevation  of  temperature,  and  redness  and 
oedema  of  the  skin.  In  these  cases,  this  author  says,  there 
is — 1.  Apparent  ptosis  on  the  paralysed  side,  owing  to  the 
contraction  of  the  palpebral  aperture,  but  the  lid  can  be 
raised.  2.  Contraction  of  the  pupil  on  the  same  side.  3.  A 
shrinking  back  of  the  eyeball  into  the  orbit,  so  that  it  seems 
to  have  become  smaller.  4.  An  abnormal  secretion  of  thin 
mucus  from  the  corresponding  nostril,  of  tears  from  the 
affected  eye,  and  of  saliva  from  the  corresponding  side  of  the 
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month.  Nothuagel  states  he  has  found  this  train  of  symptoms 
in  lesions  of  the  corpus  striatum. 

The  Treatment  of  a  recent  case  of  ordinary  paralytic  ptosis 
depends  upon  its  cause.  If  tliis  be  syphilis,  then  a  coui'se  of 
mercurial  inunctions  or  of  iodide  of  potassium;  if  rheumatism, 
then  salicylate  of  soda  or  iodide  of  potassium,  with,  in  either 
case,  protection  of  the  eye  and  side  of  the  head  with  a 
warm  bandage.  Cases  in  which  these  remedies  have  failed, 
and  which  have  become  chronic,  often  demand  operative 
treatment. 

Ptosis  due  to  a  cerebral  lesion  rarely  comes  within  the 
scope  of  treatment. 

Operative  Treatment  is  indicated  in  cases  of  paralytic  ptosis 
— where  other  measures  have  produced  no  result — in  ptosis 
adiposa,  and  in  congenital  cases.  A  very  common  proceeding 
consists  in  the  excision  of  a  sufficiently  large  oval  piece  of 
integument,  its  long  axis  lying  in  the  length  of  the  lid,  with 
the  subcutaneous  connective  tissue  and  fat,  and,  in  paralytic 
cases,  a  small  portion  of  the  orbicular  muscle.  The  fold  of 
integument  to  be  abscised  is  seized  by  two  pairs  of  forceps, 
one  of  them  held  by  an  assistant,  at  the  inner  and  outer  ends 
of  the  lid,  and  by  this  means  the  necessary  size  of  the  fold  is 
estimated.  The  abscision  is  performed  with  a  pair  of  scissors, 
the  margin  of  the  wound  lying  close  to  the  points  of  the  for- 
ceps. The  subcutaneous  tissue,  etc.,  is  then  removed,  and  the 
edges  of  the  wound  drawn  together  by  a  few  points  of  suture. 

Pagenstecher's  Method  is  as  follows  : — Its  object  is  to 
enable  the  patient  to  derive  more  benefit  from  the  effort  of 
his  frontalis  muscle,  which  he  is  constantly  making  with  so 
little  result,  by  transferring  its  action  more  directly  to  the 
eyelid.  A  needle  carrying  a  thick  ligature  is  entered  under 
the  skin  of  the  forehead,  about  half  an  inch  above  the  centre 
of  the  eyebrow,  and  passed  subcutaneous ly  as  far  as  the 
margin  of  the  eyelid  at  its  middle  point.  The  suture  is 
closed,  not  very  tightly  at  first,  but  each  day  somewhat 
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more  tightly,  until  it  has  cut  its  way  through  the  skin.  As 
the  result  of  this,  a  cicatrix  is  formed  in  the  course  of  the 
ligature,  which  gives  the  frontalis  much  more  power  over 
the  eyelid.  I  have  tried  this  method,  but  I  have  not  been 
satisfied  with  it. 

Panas  Method}— The  object  of  this  operation  is  to  bring 
about  a  union  between  the  lid  and  the  frontalis  muscle,  by 
forming  a  flap  in  the 
former,  which  is  fas- 
tened to  the  skin  of 
the  forehead,  and  to 
the  surface  of  the 
muscle. 

Before  the  operation 
commences,  and  while 
it  is  in  progress,  an 
assistant  applies  his 
hand  firmly  to  the 
patient's  forehead,  in 
such  a  way  as  to  pre- 
vent shifting  of  the 
skin  of  the  eyelid  over 
the  underlying  tissues, 
which  would  interfere 
with  the  exactitude  of 

the  proceeding.  Fig.  57. 

A  horn  lid-spatula  is  inserted  under  the  lid 
explains  how  the  eyelid  flap  is  formed.  The  horizontal 
incision  along  the  top  of  the  flap  has  a  slight  convexity 
upwards,  is  not  quite  an  inch  long,  lies  over  the  orbital 
margin,  and  goes  through  all  the  tissues  down  to  the 
perio.steum.  Another  incision,  parallel  to  this  one,  rather 
more  than  an  inch  long,  is  made  along  the  upper  border 
of^e  eyebrow,  and  as  deep  as  the  periosteum.  The  flap  of 
'  Archives  d' Ojjkthalmologie,  Janvier-Fevrier,  1886. 


and  Fig.  57 
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skin  and  muscle  is  now  dissected  from  the  tarsus  down  to  its 
ciliary  border,  but  the  suspensory  ligament  of  the  lid  must 
not  be  interfered  with.  The  bridge  of  tissue  between  the  two 
horizontal  incisions  is  now  to  be  undermined  without  injury 
to  the  periosteum  or  suspensory  ligament.  The  flap  is  then 
drawn  up  under  the  bridge  by  means  of  the  sutures  (a  a!),  and 
secured  to  the  upper  edge  of  the  upper  incision.  Inasmuch 

as  the  traction  exer- 
cised by  the  flap  when 
so  fixed  tends  to 
produce  ectropion  of 
the  lid,  two  lateral 
sutures  (6  6')  are  ap- 
plied deeply  through 
the  suspensory  liga- 
ment and  conjunctiva, 
to  the  exclusion  of 
the  skin,  and  are  at- 
tached, like  the  other 
sutures,  to  the  upper 
lip  of  the  upper  in- 
FiG.  58.  cision,  thus  counter- 

acting the  tendency  to  ectropion.  Fig.  58  shows  the  efiect  of 
the  operation. 

Lagophthalmos  (XaYW?,  a  hare,  as  it  was  supposed  that 
this  animal  sleeps  with  its  eyes  open ;  6cf)6akfi6<:),  or  inability 
to  close  the  eyelids,  is  most  commonly  due  to  paralysis  of  the 
portio  dura,  and  is  then  associated  with  the  other  symptoms 
of  the  latter  affection.  On  an  effort  to  close  the  lids  being 
made,  the  eyeball  is  rotated  upwards  under  the  upper  lid, 
owing  to  the  associated  action  of  the  superior  rectus  ;  and  m 
sleep  this  upward  rotation  also  occurs— a  fact  which  explains, 
to  a  great  extent,  the  immunity  of  the  cornea  from  ulceration 
in  many  of  these  cases.  Lagophthalmos  may  also  be  due  to 
orbital  tumours  pushing  the  eyeball  forwards,  to  exophthal- 
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mic  goitre,  to  stapliyloma,  or  to  intraocular  growths  distending 
the  walls  of  the  eyeball ;  in  all  of  which  conditions  the  eyelids 
are  often  mechanically  prevented  from  closing  over  the  eye- 
ball, or  can  be  closed  only  by  a  strong  effort  of  the  will.  The 
danger  to  the  eye  depends  upon  the  tendency  to  ulceration  of 
the  cornea  from  its  dryness,  caused  by  exposure  to  the  air, 
and  from  foreign  substances  not  being  removed  from  it  by 
nictitation. 

When  lagophthalmos  occurs  as  a  symptom  in  focal  cerebral 
disease,  it  is  useful  in  localising  the  disease,  by  assisting  in 
differentiating  a  lesion  in  the  internal  capsule,  or  in  the 
facial  motor  centre  of  the  cortex,  from  one  implicating  the 
portio  dura  in  the  pons,  as  it  is  absent,  or  very  slight,  in  the 
former  cases,  but  very  often  markedly  present  in  the  latter. 
With  a  lesion  in  the  lower  part  of  the  pons  we  are  apt  to 
have  lagophthalmos  with  crossed  hemiplegia  ;  but,  if  the  lesion 
be  in  the  upper  part  of  the  pons — the  fibres  from  the  opposite 
side  having  here  joined  the  motor  tract— the  hemiplegia  and 
lagophthalmos  will  be  homonymous. 

Treatment. — In  cases  of  non-paralytic  lagophthalmos,  pro- 
tection of  the  cornea,  by  keeping  the  eyelids  closed  with  a 
bandage,  Or  a  few  epidermic  sutures  in  the  margins  of  the 
eyelids,  should  be  our  first  care.  Tarsoraphy  may  be  em- 
ployed in  those  cases,  where  circumstances  indicate  that  it 
would  be  useful,  e.g.  in  some  cases  of  exophthalmic  goitre,  or 
of  staphylomatous  eyeball. 

In  paralytic  cases,  the  primjiry  cause  of  the  paralysis 
(syphilis,  rheumatism,  etc.)  must  be  treated,  so  long  as  there 
is  a  prospect  of  restoring  power  to  the  muscle.  Locally, 
galvanism  and  hypodermic  injections  of  strychnia  may  be 
employed.  During  cure,  the  cornea  should  be  protected 
as  above.  In  incurable  cases,  the  opening  of  the  eyelids 
must  be  reduced  considerably  in  size  by  an  extensive 
tarsoraphy. 

The  Operation  of  Tarsoraphy  consists  in  uniting  the  margins 
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of  the  upper  and  lower  lids  in  tlie  neighbourliood  of  the 
external  commissure,  so  as  to  reduce  the  size  of  the  opening  of 
the  eyelids.  The  commissure  should  be  caught  between  the 
finger  and  thumb,  and  the  edges  of  the  lids  approximated, 
so  as  to  enable  the  operator  to  form  an  estimate  of  the 
required  extent  of  the  operation.  A  horn  spatula  is  then 
passed  behind  the  commissure,  and  the  necessary  length  of 
the  margin  of  each  lid,  including  the  bulbs  of  the  cilia, 
abscised  with  a  sharp  knife.  The  raw  margins  are  then 
brought  together  with  sutures. 

Symblepharon  (o-uv,  together  ;  ^\e(papov,  the  eyelid)  is  an 
adherence,  partial  or  complete,  of  the  eyelid  to  the  eyeball. 


Fig.  59.  Fig.  60.' 


It  is  usually  the  result  of  burns  of  the  conjunctiva  by  fire, 
acids,  or  lime.  The  shortening  of  the  conjunctival  sac,  which 
is  seen  as  the  result  of  pemphigus  or  of  granular  ophthalmia, 
and  which  I  have  above  described  under  the  heading  of 
Xerophthalmos,  is  sometimes,  but  I  think  wrongly,  called 
Symblepharon.  If  the  symblepharon  interfere  seriously  with 
the  motions  of  the  eyeball,  or,  if  it  cause  defect  of  vision 
by  obscuring  the  cornea,  it  becomes  desirable  to  relieve  it  by 
operation.  Should  it  consist  of  a  simple  band  stretching 
from  lid  to  eyeball,  it  may  be  severed  by  ligature,  and,  if 

1  Mr.  Teale  now  makes  his  flaps,  as  in  Fig.  60,  wider  than  be  originally 
did.  I  have  to  thank  him  for  altering  this  drawing  with  his  own  band 
for  this  work. 
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the  band  be  broad,  two  ligatures  may  be  employed,  one  for 
either  half.  A  symblepharon  which  occupies  a  considerable 
surface  cannot  be  got  rid  of  in  this  way,  and,  for  such  cases, 
a  transplantation  procedure  like  that  of  Teale^  or  of  Knapp^ 
may  be  employed,  the  great  difficulty  in  dealing  with  these 
cases  being  the  tendency  there  is  to  reunion  of  the  surfaces, 
unless  one  or  both  of  them  be  carpeted  with  epithelium. 

In  Teale's  operation,  if  we  suppose  the  case  to  be  similar 
to  that  represented  in  Fig.  59,  an  incision  is  carried  along 
the  line  of  the  margin  of  the  cornea  at  A,  through  the  whole 
thickness  of  the  symblepharon,  and  the  lid  is  dissected  off 
from  the  eyeball  as  far  as  the  fornix.  Two  conjunctival 
flaps  are  now  formed,  as  at  B  and  C  in  Fig.  60,  and  one  of 

them  (-5)  is  turned  to  form  a 

covering  for  the  wounded  surface 

of  the  inside  of  the  eyelid,  while 

the  other  (C)  is  used  to  cover 

the  bulbar  surface  (Fig.  61),  the 

flaps  being  held  in  their  places 

by  fine  sutures.     That  part  of 

the  symblepharon  which  is  left 

adherent  to  the  cornea  soon  atrophies  and  disappears.  No 

gi-eat  tension  of  the  flaps  should  exist  as  they  lie  in  their 

new  positions. 

Teale  again  has  suggested  the  formation  of  a  bridge-like 
conjunctival  flap  above  the  cornea,  and  the  removing  of  it 
across  the  latter  to  cover  the  loss  of  substance  situated  below. 
After  the  sutures  to  keep  the  flap  in  its  place  have  been 
introduced,  the  latter  is  separated  at  its  bases. 

A  simple  plan,  which  would  be  applicable  to  such  a  case 
as  that  depicted  in  Fig.  59,  where  the  adhesion  is  not  very 
extensive,  and  perhaps  even  to  some  more  extensive  ones, 
consists  in  dissecting  the  conjunctival  process  off  the  cornea, 
and  then  turning  it  down  on  the  raw  inner  surface  of  tlie 

'  Ophtlml.  Hosp.  Rep.,  vol.  iii.   ^  An-Mv  f.  OpWial.~y^\\-.,  pt.  1,  p.  270. 
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under  lid,  and  fastening  it  tliere  witli  a  suture  or  two.  1 
have  done  this  with  complete  satisfaction. 

The  transplantation  of  a  portion  of  rabbit's  conjunctiva,  as 
suggested  by  Wolfe,  or  of  a  portion  of  mucous  membrane 
from  the  lips,  or  from  the  vagina,  as  employed  by  Stellwag,i 
i.3  undoubtedly  the  best  method  for  most  cases  of  extensive 
symblepharon.    The  chief  precautions  necessary  for  success  in 
this  proceeding  are  -.—That  the  flap  to  be  transplanted  be  not 
applied  in  its  new  position,  until  all  bleeding  at  the  latter 
place  has  ceased.    That  the  flap  be  nothing  more  than  mucous 
membrane,  all  sub-mucous  tissue  being  carefully  removed. 
That  it  be  sufficiently  large  to  cover  the  defect  without  any 
stretching  ;  and  it  should  be  remembered,  that  the  flap  shrinks 
to  two-thirds  of  its  size  after  being  detached  from  its  own  bed. 
That  the  flap  be  kept  moist  and  warm  during  the  period,  as 
short  as  possible,  which  may  elapse  between  its  detachment 
and  its  adjustment.    And,  finally,  that  it  be  kept  firmly  in  its 
new  position  by  a  sufficient  number  of  points  of  interrupted 
suture. 

BlepharophimosiS  {iSXecf^apov, eyelid;  (f^ifxcoaa,  narrowing) 
is  a  contraction  of  the  outer  commissure  of  the  lids,  with 
consequent  diminution  in  size  of  the  opening  between  the 
latter  ;  and  is  commonly  due  to  shortening  of  the  skin,  from 
long-continued  irritation  of  it,  caused  by  the  chscharge  from 
conjunctivitis. 

It  is  remedied  by  a  Canthoplastic  Operation.  The  outer  com- 
missure is  divided  in  its  entire  thickness,  in  a  lifie  which  is  a 
prolongation  of  the  line  of  junction  of  the  lids  when  closed,  by 
a  single  stroke  of  a  strong  straight  scissors,  one  blade  of  which 
has  been  passed  behind  the  commissure.  The  integumental 
incision  should  be  made  a  little  longer  than  that  m  the  con- 
iunctiva.  An  assistant  then  draws  the  upper  lid  up  and  the 
lower  lid  down,  so  as  to  make  the  w^und ^ape^^^heconjunc^ 

by  Dr.  E.  Bock  (Vienna,  1SS4). 
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tival  margin  and  the  dermic  margin  are  now  united  in  the 
centre  by  a  point  of  suture  (C,  Fig.  62),  while  two  more  sutures 
(A  and  B)  are  applied,  one  above  and  the  other  balow  the  firsL 


Fig  62  {de  WccJier). 


This  operation  is  also  employed  in  cases  of  granular  ophthal- 
mia, and  of  purulent  conjunctivitis,  when  it  is  desired  to  relieve 
the  pressure  of  the  lid  on  the  globe. 

Distichiasis  {SU,  tioice ;  aTlxo<;,  a  rolo),  and  Trichiasis 

{rpi')(o<i,  a  hair). — The  first  of  these  terms  indicates  the 
growth  of  a  row  of  eyelashes  along  the  intermarginal  por- 
tion of  the  lid,  in  addition  to  the  normal  row  ;  while  trichiasis 
indicates  a  false  direction  given  to  the  true  cilia.  Both  con- 
ditions are  often  found  coexisting,  and  they  are  also  often 
present  along  with  entropium.  They  may  both  be  produced 
by  chronic  blepharitis,  or  by  chronic  granular  ophthalmia. 
The  symptoms  to  which  they  give  rise,  and  the  dangers  to 
the  eye  attendant  on  them,  are  due  to  the  rubbing  of  the 
UTegular  eyelashes  on  the  cornea,  which  produces  pain,  blepha- 
rospasm, and  opacity  of  the  cornea,  or  even  ulceration  of  it. 


DISEASES  OP  THE  EYE. 


[ClIAI'.  VI. 


02)erat'ions  for  Distichiasis  and  Trichiasis  : — 
Epilation. — The  false  cilia  may  be  pulled  out  with  a  for- 
ceps ;  but  this  cannot  be  regarded  as  a  cure,  for  the  hairs 
grow  again. 

Electrolysis  has  been  proposed  by  Dr.  Charles  Mitchell,  of 
Missouri,!  and  by  Dr.  A.  Benson,  of  Dublin,^  A  needle  is 
attached  to  the  negative  pole,  and  its  point  passed  into  the 
bulb  of  the  eyelash  to  be  removed,  the  positive  pole  being 
placed  on  the  temple.  On  closxire  of  the  circle,  a  slough  is 
formed  at  the  root  of  the  hair,  which  becomes  loose,  and  is 
removed.  It  does  not  grow  again,  for  the  bulb  is  destroyed. 
Each  hair  must  be  separately  operated  on.  The  proceeding 
is  very  valuable  where  only  a  few  cilia  are  to  be  dealt  with. 

Illaquceatio. — Snellen  has  revived  this  ancient  operation,  for 
cases  where  only  a  few  isolated  hairs  are  out  of  order.  Both 
ends  of  a  bit  of  very  fine  silk  thread  are  passed  through  the 
eye  of  a  fine  needle,  so  as  to  form  a  loop.  The  needle  is 
now  entered  as  close  to  the  point  of  exit  of  the  hair  as  possible, 
and  the  counter  puncture  is  made  in  the  position  which  the 
hair  should  normally  occupy  in  the  row  of  its  fellows.  The 
needle  is  drawn  completely  through,  as  also  the  ends  of  the 
thread,  but  the  loop  not  as  yet.  Into  the  loop  the  eyelash  is 
now  inserted  by  aid  of  a  fine  forceps,  and,  by  traction  on  the 
ends  of  the  thread,  loop  and  eyelash  are  drawn  through  the 
tunnel.  Unfortunately,  the  eyelashes  frequently  regain  their 
abnormal  position  by  reason  of  their  own  elasticity. 

Excision. — When  some  half-dozen  hairs  close  together  are 
growing  wrong,  the  simplest  and  best  plan  is  to  completely 
remove  them  by  excision  of  the  corresponding  portion  of  the 
ciliary  margin.  A  fine  knife  is  passed  into  the  intermarginal 
region,  at  the  place  corresponding  to  the  hairs  to  be  dealt  with, 
and  a  partial  division  of  the  lid  into  two  layers,  as  in  the  Arlt- 

'  Trichiasis  and  Distichiasis,  their  Nature  and  PathMogy,  icith  a 
lladlcal  Method  of  To-catment ;  and  Elin.  Monatshl,  April  1882. 
'■'  Brit.  Med.  Journal,  December  16tb,  1882. 
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Jaesche  operation  {vide  infra),  is  efifected.  A  V-sHaped  incision 
in  the  skin  of  the  lid  is  then  made,  including  the  erring  hairs, 
the  whole  flap  is  excised,  and  the  margin  of  the  loss  of  sub- 
stance drawn  together  with  sutures. 

In  cases  of  distichiasLs  or  trichiasis  involving  the  whole 
length  of  the  eyeHd,  removal  of  the  marginal  portion  of  skin 
containing  the  bulbs  of  all  the  eyelashes,  true  and  false  (Flarer's 
operation),  is  not  to  be  recommended 
— imless,  occasionally,  in  the  underlid 
— because  it  unnecessarily  deprives 
the  eye  of  an  ornament,  and  of  a 
protection  against  glare  of  sun  and 
foreign  bodies. 

Transplantation,  or  Shifting,  of  the  marginal  por- 
tion of  the  integument  containing  the  hair  bulbs, 
true  and  false,  is  a  much  preferable  proceeding  in 
these  complete  cases.  One  of  the  oldest,  and  most 
valuable,  operations  of  this  kind  is  that  of  J aescLe, 
modified  by  Arlt.  It  is  performed  as  follows  : — 
Knapp's,  or  Snellen's,  clamp  (Fig.  63)  having  been 
applied  to  prevent  bleeding,  the  lid  in  its  whole 
length  is  divided  in  the  intermarginal  part  into 
two  layers  (Fig.  64),  the  anterior  containing  the 
orbicular  muscle  and  integument  with  all  the  hair 
bulbs,  the  posterior  containing  the  tarsus  and  con- 
junctiva. The  incision  in  the  intermarginal  por- 
tion is  about  5  mm.  deep.  A  second  incision  is 
now  made  through  the  integument  of  the  lid; 
parallel  to  its  margin,  and  from  5  to  7  mm.  removed 
from  it.  This  incision  also  extends  the  whole 
length  of  the  lid.  A  third  incision  is  carried  in  a  Fig.  63. 
curve  from  one  end  to  the  other  of  the  second  incision.  The 
height  of  the  curve  is  proportional  to  the  efiect  required,  vary- 
ing from  4  mm.  to  7  mm.  The  piece  of  integument  included 
between  the  second  and  third  incisions  is  dissected  off  with 
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forceps  and  scissors,  without  any  of  the  underlying  muscle 
being  touched,  and  the  margins  of  the  loss  of  substance  are 

brought  together  by  sutures. 
By  this  procedure  the  lower 
portion  of  integument  contain- 
ing the  hairs  and  their  bulbs  is 
drawn  up,  and  away  from  con- 
tact with  the  cornea. 

Spencer  Watson,^  Nicati,^ 
Schoeler,^  Burchard,*  Dianoux,'' 
and  Gayet"  have  all  proposed 
double  transplantation  opera- 
tions. 

Dianoux  s  Operation  is  as  fol- 
lows : — Snellen's  (or  de  Wec- 
ker's)  clamp  is  applied  (omitted 
in  figures  for  simplicity),  and 
an  incision  (Fig.  65)  is  made 
parallel  to  the  free  margin 
from  it,  extending  the  whole 


riG.  (5-1. 
lid,  about 


4  mm. 


of  the 

length  of  the  lid,  and  penetrating 
to  the  tarsus,  but  not  through  the 
latter.  The  ciliary  portion  of  the  lid, 
marked  off  by  this  means,  is  now  de- 
tached from  the  tarsus  by  an  incision 
on  the  intermarginal  portion  of  the 
lid,  as  in  the  Arlt-Jaesche  operation. 
An  incision  through  the  skin  alone 
is  then  made  about  3  mm.  above  the 
first  incision  and  parallel  to  it,  but 
extending  some  2  mm.  beyond  it  at 
either  extremity 


Fig.  G5. 

The  skin  flap  is  separated  ofl"  from  the 


1  Oj}Mlial.  Hosp.  Bep.,  vol.  vii.,  1873,  p.  440.  ^  Marseille  Mcdicale,  1879. 
3  Kliniscliei'  BericM,  1880.  "  ChanU  Annalcn,  p.  1)33. 

«  Aimales  d' Ooulistirpw,  1882,  p.  132.  "         d'Ocid,  1882,  p.  27. 
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underlying  muscle,  except  at  either  end,  where  it  is  left  attached. 
The  underlying  portion  of  the  muscle  is  then  separated  from 
the  tarsus,  and  allowed  to  retract  upwards.  A  forceps  being 
passed  under  the  ciliary  flap  (Fig.  65),  the  skin  flap  is  seized  and 
drawn  down  into  the  position  of  the  former  (Fig.  66),  where  it  is 
made  fast  by  three  sutures  to  the 
margin  of  the  tarsus.  The  ciliary 
flap  is  moved  up,  and  carefully 
stretched  upon  the  tarsus  bared 
of  the  orbicularis,  the  latter  being 
drawn  back  with  a  strabismus 
hook,  and  the  flap  is  secured  in  its 
place  by  sutures  to  the  tarsus.  An 
antiseptic  dressing  is  applied,  and 
the  sutures  may  be  removed  on  the  third  day.  Although  the 
wounded  surface  of  the  ciliary  flap  does  not  become  vitally 
united  with  the  epidermic  surface  of  the  skin  flap,  yet  no 
practical  ill  result  follows. 

A  real  objection  lies  in  the  circumstance  that,  occasionally, 
the  cutaneous  hairs  on  the  transplanted  flap  irritate  the 
cornea,  and  these  hairs,  being  much  finer  than  cilia,  are  more 
dilficult  to  deal  with. 

Vossitcs's  OjJeration.- — If,  for  example  (Fig.  67),  the  whole 
extent  of  the  right  upper  lid  be  afiected  with  trichiasis,  a  horn 
lid  spatula  (the  clamp  will  not  answer)  is  passed  under  the 
lid,  and  held  by  an  assistant.  An  intermarginal  incision  is 
made,  as  in  the  Arlt-Jaesche  operation,  about  3  mm.  to  4  mm. 
deep.  This  incision  is  then  prolonged,  through  the  skin 
merely,  over  the  external  commissure  for  5  mm.  to  6  mm. 
It  is  then  turned  upwards  at  an  angle  with  the  free  margin 
of  the  lid  of  about  35°,  and  a  flap  about  5  mm.  wide  is 
marked  out  with  the  knife  in  the  usual  crease,  or  fold,  of  the 
upper  lid.    A  narrow,  sharp,  and  pointed  scalpel  is  then 


Fig.  66. 


'ivicht  d.  Oplithal.  GcueUcU.  (Heidelberg,  1887),  p.  42. 
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thrvist  under  tho  flap  at  its  base,  and  carried  towards  its 
inner  end,  so  as  to  separate  it  off  without  the  aid  of  forceps, 
scissors,  or  ony  otlier  instrument.  The  margins  of  the  wound 
thus  made  are  brought  together  with  four  or  five  sutures, 
and  the  flap  turned  down,  and  secured  in  the  gaping  inter- 
marginal  incision,  by  means  of  four  or  five  sutures  between 
each  of  its  edges  and  the  corresponding  palpebral  margin. 
One  suture  fastens  the  free  end  of  the  flap  in  the  median 
corner  of  the  wound.  The  position  of  the  cicatrix,  just  in  the 
fold  of  the  upper  eyelid,  prevents  its  causing  any  disfigurement. 


l''xu.  G7. 


Were  the  case  one  of  partial  trichiasis,  the  intermarginul 
incision  should  extend  a  little  beyond  the  point  where  the 
abnormal  condition  ceases.  If  it  be  the  inner  half  only  of 
the  margin  of  the  lid  which  is  affected,  the  intermarginal  in- 
cision is  prolonged  towards  the  nose,  and  the  flap  so  formed 
that  its  base  lies  over  the  inner  canthus.  The  flap  heals .  in 
readily,  and,  althoiigh  it  shrinks  somewhat,,  secures  a  Avide 
intermarginal  portion.  The  same  di-awback  in  connection 
with  the  cutaneous  hairs  on  the  transplanted  flap  holds  good 
here,  as  in  Dianoux's  operation. 

Tan  Millingen's  Oj^eration^  consists  in  spKtting  the  eyelid, 


'  OpJithalmic  Review,  1887,  p.  309. 
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as  in  the  Arlt-Jaesche  operation,  from  end  to  end,  sufficiently 
to  produce  a  gap  (7?,  Fig.  68)  3  mm.  in  width  at  the  central 
part  of  the  lid,  and  gradually  becoming  narrower  towards  the 
canthi.  The  gap  is  kept  open  by  sutures  passed  through 
folds  of  skin  on  the  upper  lid  («,  a,  «),  by  means  of  which 
also  the  lid  is  prevented  from  closing  for  twenty-four  hours 
at  the  least.  As  soon  as  the  bleeding  has  ceased,  a  strip  of 
mucous  membrane  of  the  same  length  as  that  of  the  lid,  and 
2  to  2i  mm.  in  breadth,  is  cut  out  with  two  or  three  snips  of 
a  curved  scissors,  fi-om  the  inner  surface  of  the  patient's  under 


Fig.  G8. 

hp,  and  is  placed  at  once  into  the  gap  in  the  intermarginal 
space.  It  should  then  be  pressed  into  position  with  a  pled- 
get of  cotton  wool  steeped  in  sublimate  solution  (1  in  5,000). 
Sutures  are  superfluous,  and  do  more  harm  than  good.  The 
operated  lid  is  then  covered  over  with  a  flap  of  lint,  on  which 
is  spread  a  thick  layer  of  iodoform  vaseline,  and  on  this  is 
placed  a  wad  of  cotton  wool.  Both  eyes  should  be  bandaged. 
The  sublimate  lotion  is  used  for  disinfecting  the  eye  and 
hp  during,  before,  and  after  the  operation.  The  bandage 
should  be  renewed  once  in  twenty-four  hours,  and  the  suturl 
m  the  upper  lid  ought  not  to  be  removed  before  the  second  day. 


156 


DISEASES  OF  THE  EYE. 


[chap.  VI. 


Yan  Millingeu  does  not  think  it  advisable  to  transplant 
small  strips  of  mucous  membrane  if  the  trichiasis  is  partial. 
He  regards  this  condition  as  only  the  commencement  of  com- 
plete trichiasis,  and  therefore  recommends,  even  in  these  cases, 
the  filling  up  of  the  entire  length  of  the  intermarginal  space 
with  a  flap  of  mucous  membrane.  In  cases  of  shortening  of 
the  conjunctival  surface,  in  which  it  has  been  reduced  to 
I  cm.,  a  strip  of  mucous  membrane  measuring  4  mm.  in  width 
at  the  centre  may  be  transplanted. 

The  strip  to  be  transplanted  is  generally  taken  from  the 
angle  of  the  lip,  and  from  the  line  of  demarcation,  between 
the  dry  and  moist  surfaces  of  the  lip.  A  couple  of  fine 
sutures,  which  serve  to  unite  the  margins  of  the  wound 
in  the  lip,  arrest  the  bleeding  at  once,  and  accelerate  union 
of  the  part,  which  is  generally  completed  in  twenty-four 
hours. 

The  transplanted  tissue  here  being  free  from  hairs,  this 
method  is  not  open  to  the  objection  referred  to  in  Dianoux's 
and  in  Yossius's  operation,  while  it  is  equally  efiectual  in 
permanently  providing  a  good  intermarginal  space,  and  in  thus 
relieving  the  condition. 

Entropium  (eV,  in ;  Tpeirw,  to  turn),  or  Inversion  of  the 

Eyelid,  is  due  to  some  organic  change  in  the  conjunctiva  or 
tarsus,  or  to  spasm  of  the  palpebral  portion  of  the  orbicular 
muscle. 

A  large  proportion  of  the  former  class  of  cases  is  the  result 
of  chronic  granular  ophthalmia,  and  is  most  common  in  the 
upper  lid. 

Spastic  entropium  usually  occurs  in  the  under  lid.  ^  It  is 
frequent  in  old  people  (senile  entropium)  from  relaxation  of 
the  skin  of  the  eyelid,  and  is  also  produced  by  the  wearing  of 
a  bandage  after  operations,  etc.,  and  by  oedema,  of  the  con- 
junctiva in  inflammation  of  that  membrane. 

Treatment.— Ovg&nic  entropium,  in  which  the  tarsus  is  not 
distorted,  can  often  be  corrected  by  one  of  the  methods 
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described  for  trichiasis  and  distichiasis.  But  many  of  these 
cases  are  accompanied  by,  or  rather  are  due  to,  abnormal 
curvature  with  hypertrophy  of  the  tarsus. 

In  all  such  cases  the  operation  mtist  include  an  attack 
on  the  tarsus  itself,  or  the  result  will  be  abortive.  Indeed, 
I  have  little  doubt  that  much  of  the  disappointment 
experienced  in  the  treatment  of  entropium  has  been  due 
to  imperfect  .apjoreciation  of  this  fact. 

Streatfield's  Operation  is  as  follows  :— The  clamp  having 
been  applied,  an  incision  is  made  through  the  integument  of 
the  eyelid  parallel  to  its  margin,  2  mm.  distant  from  the 
latter,  and  extending  its  whole  length.  The  muscle  is  dis- 
sected np  so  as  to  lay  bare  the  tarsus,  and  then  a  wedge- 
shaped  piece,  2  mm.  wide  and  the  length  of  the  lid,  its  edge 
pointing  towards  the  inner  surface  of  the  lid,  is  excised 
from  the  tarsus.  A  corresponding  portion  of  muscle  and  skin 
is  also  removed,  and  the  wound  left  to  heal  by  granulation. 
The  shrinking  of  the  resulting  cicatrix  causes  the  mar- 
ginal portion  of  the  tarsus  to  return  to  its  correct  position. 

Snellen's  02)eration. — Snellen's  clamp  (very  similar  to 
Knapp's,  which  can  equally  well  be  used)  is  applied.  About 
3  mm.  from  the  margin  of  the  lid,  and  parallel  to  it,  an 
incision  is  made  through  the  skin  alone,  extending  the  whole 
length  of  the  lid.  The  orbicular  muscle  is  exposed  by  dis- 
section of  the  skin  upwards,  in  order  to  promote  retraction  of 
the  latter,  and,  along  the  edge  of  the  lower  margin  of  the 
wound,  a  strip  of  about  2  mm.  broad  of  the  orbicular  muscle 
is  removed,  and  the  tarsus  to  the  same  extent  exposed  to 
view.  A  wedge-shaped  piece,  coi-responding  to  the  exposed 
part  of  the  tarsus,  is  now  excised  from  it  with  a  very  sharp 
scalpel  or  Beer's  cataract  knife,  the  edge  of  the  wedge 
pointing  towards  the  conjunctiva,  which  latter,  however,  is 
left  intact.  The  hypertrophy  of  the  tarsus,  which  is  always 
present,  facilitates  this  procedure.  A  silk  suture  carrying 
a  needle  on  each  end  having  been  prepared,  one  needle  is 
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passed  from  within  outwards  through  the  baud  of  muscle 
and  integument  left  at  the  margin  of  the  lid.  The  second 
needle  is  also  passed  from  within  outwards  through  the 
upper  lip  of  the  tarsal  loss  of  substance,  and  then,  from 
within  outwards  through  this  same  marginal  band,  at  ^ 


Fig.  69.  Fig.  70. 

distance  of  about  4  mm.  from  the  point  of  exit  of  the  first 
•needle.  The  ends  of  the  suttire  are  now  tied  together,  a  small 
bead  having  first  been  strung  on  each  to  prevent  it  from 
cutting  through  the  sMn.  Three  such  sutiires  are  employed. 
The  accompanying  woodcuts  (Figs.  69  and  70)  make  the 
foregoing  description  more  intelligible. 

Greens  O'peration} — An  incision  is  made  oji  the  inner  sur- 
face of  the  lid,  in  a  line  parallel  to,  and  about  2  mm.  distant 
from,  the  row  of  openings  of  the  Meibomian  ducts.  It  is 
carried  through  the  conjunctiva  and  whole 
thickness  of  the  tarsus,  and  should  extend,  in 
cases  of  complete  entropium,  from  near  the 
inner  to  the  outer  canthus.  A  strip  of  skin 
about  2  mm.  broad,  and  tapering  to  a  point  at 
each  end,  is  now  excised  from  the  lid, — the 
lower  margin  of  the  strip  being  1|  mm.  above 
the  line  of  the  eyelashes.  The  muscle  is  left 
Fine  silk  sutures  are  applied  in  the  following 


Trans.  American  OpMhal.  Soc,  vol.  iii.,  p.  167. 
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manner,  by  aid  of  a  No.  12  glovei-'s  needle  bent  to  an  arc 
of  about  a  third  of  a  circle.  The  needle  is  first  introduced 
a  little  to  the  conjunctival  side  of  the  row  of  eyelashes, 
and  is  brought  out  just  within  the  wound  made  by  the 
excision  of  the  strip  of  skin  (Fig.  71,  ^)  ;  it  is  then  drawn 
through,  inserted  again  in  the  wound  near  its  upper  margin, 
and  passed  deeply  backwards  and  upwards,  so  as  to  graze 
the  front  of  the  tarsus,  and  emerge  through  the  skin  a 
centimetre  or  more  above  its  point  of  entrance  (Fig.  71,  S). 
On  tying  the  two  ends  of  the  thread  together  the  skin-wound 
is  closed,  and  the  loosened  lid-margin  is  at  the  same  time 
everted,  and  brought  into  a  correct  position.  Three  sutures 
generally  suffice  for  the  accurate  adjustment  of  the  lid-margin. 
In  the  spaces  between  and  beyond  tbe  sutures  it  is  often 
practicable,  and  advantageous,,  to  turn  the  eyelashes  upwards 
against  the  front  of  the  eyelid,  and  fix  them  there  by  means 
of  collodion.  The  stitches  should  be  removed,  at  latest, 
on  the  day  after  the  operation ;  the  line  of  suture  being 
strengthened  by  collodion,  or,  in  case  the  cilia  are  very  shortj 
a  few  short  fibres  of  cotton  are  used  with  the  collodion. 

Berlin's  Operation. — Knapp's  clamp  is  applied.  The  first 
incision  lies  3  mm.  above  the  margin  of  the  lid,  extends  its 
whole  length,  and  divides  it  in  its  entire  thickness,  including 
the  conjunctiva.  The  skin  and  muscle  at  the  upper  edge  of 
the  wound  are  pushed  or  dissected  up,  so  as  to  expose  the 
tarsus.  The  upper  edge  of  the  tarsal  incision  is  now  seized 
at  its  centre  with  a  finely  toothed  forceps,  and  an  oval  piece 
with  the  adherent  conjunctiva,  about  2  to  3  mm.  wide  in  its 
widest  part,  and  in  length  corresponding  with  that  of  the 
eyelid,  is  excised  from  it  with  a  fine  scalpel.  The  wound  is 
closed  with  three  sutures  through  the  skin.  If  it  be  thought 
desirable  to  increase  the  efiect,  a  skin-flap  may  be  excised 
from  the  lid.  The  objection  to  this  operation,  that  a  portion 
of  the  mucous  membrane  is  removed,  is  not  of  importance. 
Except  for  an  occasional  granulation  forming  on  the  bulbar 
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aspect  of  the  wound,  I  liave  found  the  operation  free  from 
inconvenience,  and  its  result  satisfactory,  and,  in  most  in- 
stances, permanent. 

Spastic  Entropium,  as  the  result  of  bandaging,  usually  dis- 
appears when  the  use  of  the  bandage  is  given  up,  oi',  if  the 
bandase  must  be  continued  and  the  inverted  lid  cause  irri- 
tation,  an  epidermic  suture  at  the  palpebral  margin  and 
fastened  to  the  cheek  below  will  give  relief. 

Senile  Entropium  is,  of  spastic  kinds,  the  one  which  most 
commonly  demands  operative  interference.  The  methods  in 
general  use  for  it  are  : — 

The  Excision  of  a  Horizontal  Piece  of  Skin,  with  a  portion 
of  the  underlying  orbital  part  of  the  orbicular  muscle,  so  as 
to  give  rise  to  sufficient  cicatricial  contraction  to  draw  the 
margin  of  the  lid  outwards. 

The  application  of  Subcutaneous  Sutures  {GaillarcVs  Sutures). 
— The  point  of  a  curved  needle  carrying  a  silk  sviture  is 
entered  in  the  centre  of  the  lid  near  its  margin,  passed  deeply 
into  the  orbicular  muscle,  brought  out  at  a  point  some  10  mm. 

below,  and  the  suture  tied 


made,  as  in  Fig.  72,  through  the  skin,  and  a  triangular  skin 
flap.  A,  excised.  The  edges,  B  and  C,  of  the  triangle  are 
dissected  up  a  little,  and  brought  together  by  three  points 
of   suture,  while  the  horizontal   incision  is  not  sutured. 


tightly.  Two  more  similar 
sutures,  one  on  either  side 
of  the  first  and  about  5 
mm.  distant  from  it,  are 
placed,  and  the  resulting 
suppuration,  with  conse- 
quent cicatrisation,  brings 
the  lid  into  its  position. 


Von  Graefe's  Operation. 
— 3  mm.  from  the  margin 
of  the  lid  an  incision  is 


Fig.  72. 
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The  size,  especially  the  width,  of  the  triangular  flap  to  be 
excised  is  propoi-tional  to  the  looseness  of  the  skin.  When 
a  very  mai'ked  effect  is  desired,  the  flap  to  be  removed  is  given 
the  shape  as  represented  at  the  right  of  the  figure.  I  have 
found  this  proceeding  extremely  satisfactory,  and  its  result, 
as  a  rule,  permanent. 

All  the  foregoing,  and  other  such  measures,  produce  a  good 
result  at  the  time,  but  are  sometimes  followed  by  recurrence 
of  the  entropium.  Hotz^  believes  the  cause  of  this  to  be,  that 
the  cicatrix,  be  it  dermic  or  dermo-muscular,  upon  which  the 
result  depends,  has  no  foint  cVappui  ;  and,  consequently,  while 
it  may  draw  the  eyelid  out,  it  is  just  as  liable  to  draAv  the 
skin  of  the  cheek  up,  and  thus  neutralise  its  desired  eflJect. 
He  proposes  the  following  ingenious  operation  : — 

Hotz's  Operation. — A  horn  spatula  is  inserted  under  the  lid, 
and  then,  at  4  to  6  mm.  below  the  margin  of  the  latter,  a 
horizontal  incision  is  made 
through  the  skin  fi-om  the 
inner  to  the  outer  end  of  the 
lid.    This  incision  is  at  the 
boundary  between  the  palpe- 
bral and  orbital  portions  of 
the  orbicularmuscle,  and  just 
over  the  lower  margin  of  the 
tarsus.    An  assistant  then 
draws  the  upper  edge  (Fig. 
73,  a)  of  the  wound  upwards 
with  a  forceps,  while  the  sur- 
geon draws  the  lower  edge  (6)  downwards,  in  this  way  expos- 
ing and  stretching  the  orbicular  muscle.    A  few  strokes  of  the 
knife  in  the  direction  of  the  incision  are  now  sufficient  to 
separate  the  palpebral  portion  {I)  of  the  muscle  from  the  orbital 
portion  (p),  and  to  lay  bare  the  lower  edge  of  the  tarsus-  {t), 
which  has  a  yellowish  tendinous  appearance.    That  part  of  the 


'  JQin,  MamtsM./.  Augenh.,  18S0,  p.  1J9. 


1G2 


DISEASES  OF  THE  EYE. 


[chap.  VI. 


palpebral  portion  of  tlie  muscle  wliicli  covered  the  lower  edge 
of  the  tarsus,  and  which  was  drawn  up  with  the  palpebral 
edge  of  the  first  incision,  is  now  removed  with  forceps  and 
scissors,  to  the  extent  of  about  2  mm.  in  width,  through  the 
whole  length  of  the  lid.    All  such  muscular  fibres,  also,  which 
may  still  adhere  to  the  lower  third  of  the  tarsus  must  be  care- 
fully cleaned  off,  and  now  the  palpebral  skin  may  be  brought 
into  union  with  the  tarsus.    Four  sutures  are  generally  applied 
about  5  mm.  apart.    The  needle  is  passed  through  the  palpe- 
bral skin,  close  to  the  margin  of  the  wound  (at  a).    The  bare 
tarsal  edge  is  then  seized  in  the  forceps,  the  needle  placed 
perpendicularly  on  it  (at  d),  and  carried  through  it  by  a  short 
downward  curve,  until  its  point  appears  (at  c)  below  the  tarsus 
in  the  tarso-orbital  fascia  (/).    The  needle  is  now  passed  out 
through  the  lower  edge  of  the  incision  (at  h),  care  being  taken 
that  none  of  the  fibres  of  the  orbital  portion  of  the  muscle  are 
included  in  the  sutiu'e.    Upon  the  suture  being  tightly  closed, 
the  edges  of  the  skin  wound  are  drawn  into  the  tarsus,  and 
become  adherent  to  it.    The  sutures  may  be  removed  about 
the  third  day.    If  the  first  incision  be  placed  too  far  from  the 
margin  of  the  lid,  there  will  be  no  result,  as  the  traction 
upon  the  palpebral  skin  will  be  too  slight.     If  the  incision 
be  placed  too  close  to  the  margin,  the  traction  may  be  so 
areat  as  to  interfere  with  the  union  of  the  skin  and  tarsus. 
In  this  operation  the  tarsus  afibrds  the  fulcrum,  which  Hotz 
thinks  is  wanting  in  other  methods.    The  tarsus  of  the  lower 
lid  is  often  very  little  developed,  and  may  be  difficult  to 
find. 

Ectropium  or  Eversion  of  the  Eyelid.— Of  this  there 

are  two  chief  kinds:  1.  Muscular,  or  Spastic;  2.  Cicatricial. 

Muscular  Ectropium  may  be  caused  by  oedema  of  the  con- 
junctiva, which  everts  the  edge  of  the  eyelid,  and  this  ever- 
sion is  increased,  and  encouraged,  by  spasm  of  the  palpebral 
portion  of  the  orbicular  muscle,  so  that  the  name  palpebral 
paraphimosis  has  been  given  to  the  couditiou,    In  the  recent 
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stage  it  may  generally  be  remedied  by  a  properly  applied 
baodage,  combined  with  the  suitable  conjunctival  measures. 
In  chronic  cases  Snellen's  sutures  {vide  infra)  may  be  required. 

Muscular  ectropium  is  often  seen  in  old  people,  and  is  then 
given  the  name  of  Senile  Ectropium.  Here  it  is  due  to 
atrophy  of  the  palpebral  portion  of  the  orbicularis,  and  re- 
laxation of  the  skin  of  the  face.  When  these  have  resulted 
in  slight  eversion  of  the  inferior  punctum,  a  flowing  of  tears 
is  produced,  causing  excoriations  of  the  skin  and  edge  of 
the  lid,  which  then,  in  their  turn,  increase  the  tendency  to 
ectropium.  If  the  condition  be  not  extreme,  with  secondary 
changes  in  the  conjunctiva,  slitting  up  of  the  canaliculus, 
with  the  use  of  a  boracic  ointment  for  the  lids  and  mild 
astringents  for  the  conjunctiva,  will  give  much  relief.  In 
pronounced  cases  a  more  active  treatment  of  the  conjunctiva, 
and  the  performance  of  tarsoraphy,  the  latter  preceded  by 
the  application  of  Snellen's  sutures,  are  demanded.  Mus- 
cular ectropium  is  also  caused  by  paralysis  of  the  orbicular 
muscle. 

Snellen's  Sutures. — A  silk  ligature  is  threaded  at  either  end 
with  a  needle  of  moderate  size  and  curve.  The  point  of  one 
of  these  needles  is  passed  into  the  most  prominent  point  of 
the  exposed  and  everted  conjunctiva,  and  brought  out  through 
the  skin  2  cm.  below  the  edge  of  the  lower  lid.  The  other 
needle  is  entered  in  the  same  way,  5  mm.  from  the  first,  and 
made  to  take  a  nearly  parallel  course,  the  points  of  exit  on 
the  cheek  being  1  cm.  apart.  Equal  traction  is  applied  to 
each  end  of  the  suture,  while  the  lid  is  assisted  into  its  place 
by  the  finger.  The  suture  is  tied  on  the  cheek,  a  small  roll 
of  sticking-plaster  havmg  been  inserted  under  it,  to  protect 
the  skin  from  being  cut.  Two,  or  even  three,  such  sutures 
may  be  required. 

Argyll  Robertson's  Operation  ^  has  been  designed  for  those 

•  Edinburgh  Clinical  and  Patliological  Journal,  December  1888- 
and  Ox)ktlial.  Rev,,  February  1884.  ' 
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cases  of  ectropium  wliich  result  from  long-continued  chronic 
inflammation  of  the  conjunctiva  of  the  lower  lid.  He  thinks 
the  difficulty  in  severe  cases  of  this  kind  depends  upon  the 
abnormal  curvature,  which  is  gradually  .acquired  l)y  the  tarsus. 
The  following  is  his  description  of  the  operation,  from  which 
he  has  obtained  satisfactory  results  : — 
The  materials  required  are — 

1.  A  piece  of  thin  sheet-lead  about  1  inch  long  and  ^  inch 


Fig.  74. 

broad,  rounded  at  its  extremities,  and  with  its  cut  margins 
smoothed.  This  piece  of  lead  must  be  bent  with  the  fingers 
to  a  curvature  corresponding  to  that  of  the  eyeball. 

2.  A  waxed  silk  ligature  about  15  inches  long,  to  either 
extremity  of  which  a  long  moderately  curved  needle  is 
attached. 

3.  A  piece  of  fine  india-rubber  tubing  (the  thickness  of  a  fine 

drainage-tube).  ■,   ,      •  i 

The  operation  is  performed  by  perforating  the  whole  thick- 
ness of  the  lid  with  one  of  the  needles  at  a  point  {h,  Fig.  <4) 
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one  line  from  jts  ciliary  margin,  and  a  quarter  of  an  inch  to 
the  outer  side  of  the  centre  of  the  lid.      The  needle  having 
been  drawn  through  (at  «),  is  passed  directly  downwards  over 
the  conjunctival  surface  of  the  lid,  till  it  meets  the  fold  of 
conjunctiva  reflected  from  the  lid  on  to  the  globe,  through 
which  the  needle  is  thrust — the  point  being  directed  slightly 
forwards — and  pushed  steadily  downwards  under  the  skin  of 
the  cheek,  until  a  point  {cl)  is  reached  about  1  inch  or  \\  inch 
below  the  edge  of  the  lid,  when  the  needle  is  caused  to 
emerge,  and  the  ligature  is  drawn  throng  h.     The  other  needle 
is,  in  like  manner,  thrust  through  the  edge  of  the  lid  at  a 
corresponding  point  (6')  a  quarter  of  an  inch  to  the  inner 
side  of  the  middle  of  the  lid,  then  passed  over  the  conjunctival 
surface  of  the  lid,  through  the  oculo-palpebral  fold  of  con- 
junctiva, and  downwards  under  the  skin,  till  the  point  emerges 
at  a  spot  {d')  a  quarter  of  an  inch  outwards  from  the  point 
of  emergence  of  the  first  needle  {d).     The  ligature  is  kept 
slack,  or  is  slackened  so  as  to  permit  of  the  piece  of  lead  being 
introduced  under  the  loops  of  the  ligature  that  pass  over  the 
conjunctival  surface  of  the  lid,  and  of  the  piece  of  india-rubber 
tubing  (c)  being  slipped  under  the  loop  at  the  edge  of  the 
lid  (between  h  and  h').     The  free  ends  of  the  ligature  are 
now  drawn  tight,  and  tied  moderately  tightly  over  a  lower 
part  of  the  india-rubber  tube.     The  excess  of  india-rubber 
tube  is  cut-off— about  a  quarter  of  an  inch  beyond  the  liga- 
ture— and  the  operation  is  complete. 

The  result  of  the  procedure  is,  that  the  edge  of  the  lid  is 
made  to  revolve  inwards  over  the  upper  edge  of  the  piece  of 
lead,  while  the  tarsus  is  caused  to  mould  itself  to  the  curve  of 
the  lead,  and  the  eyelid  at  once  occupies  its  normal  position. 
A  certain  amount  of  redness  and  cedema  of  the  lid  follows  the 
operation,  and  suppuration  occurs  in  the  track  of  the  ligature  ; 
but,  as  the  india-rubber  tube  yields  somewhat  to  the  tension 
on  the  hgature,  the  ii-ritation  resulting  is  moderate,  so  that 
the  apparatus  need  not  be  removed  for  five,  six,  or  seven  days, 
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by  which  time  th«  tarsus  has  become  pretty  -vrell  fixed  in  its 
new  curvature.    A  slight  relapse  may  occur  when  the  appa 
ratus  is  removed,  but  this  is  readily  amenable  to  treatment  by 
astringent  applications. 

The  suppuration  occurring  in  the  tracks  of  the  ligature  leads 
to  cicatricial  fovniation,  which  appears  to  impart  a  degree  of 

rigidity  to  the  lid,  which 
helps  to  keep  it  in  its  new 
position. 

Cicatricial  Ectropium  is 
caused  by  scars  from 
wounds  or  burns,  or  from 
caries  of  the  orbit,  and  can 
only  be  cured  by  operation. 

Wharton  Joiiess  Operation 
is  as  follows: — The  cicatrix 
is  circumscribed  by  a  V" 
Fia.  75  (de  Weclier).  shaped  incision  (Fig.  75), 

and  the  skin  made  thoroughly  movable  in  its  neighbourhood. 
The  edges  of  the  woiind  are  now  brought  together  so  as  to 
form  a  Y  (Fig-  76). 

ArW s  Oiieration,  for  cases  jm 
due  to  caries  of  the  margin 
of  the  orbit. — If  the  cicatrix 
be  situated  at  e  (Fig.  77), 
the  incisions  at  a  h  and  h  c 
are  made  through  the  skin 
and  muscle,  so  that  an  acute, 
or  at  most  a  right,  angle  is 
formed  at  h.  The  margin 
of  the  lid  from  c  to  d  is 
excised.  The  cicatrix  is 
completely  undermined,  and  the  triangle  dissected  up  from 
b  to  the  margin  of  the  tarsus,  so  that  the  lid  can  be  readily 
put  into  its  position,  and  the  edge  c  h  of  the  flap  united  to  d  c. 


Fig.  7()  {de  Wcckcr). 
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Fig.  77. 


The  size  of  the  exposed  surface  on  the  cheek  can,  according 
to  Arlt,  be  diminished  by  drawing  its  edges  together  after 
the  manner  of  a  hare-lip,  but 
possibly  the  transplantation  of  a 
piece  of  skin  from  the  arm  to  fill 
the  gap  might  be  a  better  plan. 

The  foregoing  and  similar  ope- 
rations are  difficult,  or  impossi- 
ble, in  many  cases,  where  there 
has    been   great  destruction  of 
the    skin   of    the    eyelids  and 
surrounding  parts  by  burns, 
ulcers,  etc.,  and,  at  best,  the  deformity  is  liable  to  recui*. 
Transplantation  of  skin  from  distant  parts  is  in  these 
more  promising  proceeding.    A  description  of  the  method  is 
given  in  the  next  paragraph  but  one. 

Ankyloblepharon  {cu^kvXt],  a  string ;  (3Xi(})apov,  an  eyelid) 
is  a  uniting  of  the  upper  and  lower  eyelids  along  their 
margins.  It  may  be  partial  or  complete,  and  often  goes  with 
symblepharon.  Like  the  latter,  it  is  usually  caused  by  burns 
and  ulcers. 

The  condition  can  only  be  relieved  by  operation,  of  which 
the  result  is  often  unsatisfactory,  owing  to  fche  difficulty  of 
preventing  reunion  taking  place.  To  avert  this  it  is  always 
necessary  to  cover  the  wounded  surface  with  conjunctiva  or 
skin. 

The  Restoration  of  an  Eyelid.— It  is  an  extremely  rare 
event  for  the  whole  substance  of  one  or  both  eyelids  to  be 
destroyed  by  lupus,  or  other  ulceration;  or  by  accidents, 
which  do  not  at  the  same  time  injure  the  eyeball  seriously, 
la  this  rare  event,  the  eyeball,  especially  if  the  upper  lid 
be  destroyed,  is  exposed ;  the  patient  is  subject  to  extreme 
discomfort ;  and,  owing  to  ulceration  of  the  cornea,  the  eye  is 
ultimately  lost.  The  formation  of  an  eyelid  from  the  skin 
of  the  forehead  or  cheek  in  these  cases  is  a  most  disappointing 
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proceeding,  and  one  the  description  of  which  does  not,  I 
consider,  come  within  the  scope  of  this  book.  In  fact,  my 
own  feeling,  in  such  a  case,  would  be,  to  recommend  enucleation 
of  the  eyeball,  provided  the  fellow  eye  were  good,  rather  than 
propose  a  plastic  operation,  which,  at  the  best,  would  give  but 
an  imperfect  result. 

But,  fortunately,  the  class  of  cases  with  which  we  commonly 
meet  are  essentially  different  in  their  nature  ;  for  in  them 
the  whole  thickness  of  the  eyelid  is  not  destroyed.  They 
are  usually  the  result  of  burns  (epileptics  and  children  falling 
in  the  fire)  and  scalds,  which  only  destroy  the  integument  of 
one  or  both  eyelids.  A  granulating  surface  replaces  the  .skin, 
and,  when  healing  commences,  the  shrinking  draws  the  free 
margin  of  the  upper  eyelid  up  towards  the  eyebrow,  and  that 
of  the  lower  lid  down  towards  the  cheek,  while  the  conjunctival 
surface  of  the  eyelids  becomes  everted  and  the  cornea  exposed, 
as  the  eyelids  cannot  now  be  closed.  We  have  a  satisfactory 
method  for  dealing  with  these  cases. 

In  the  first  place,  the  eyelid— let  us  suppose  it  to  be  the 
upper  eyelid^is  dissected  down  into  its  place  to  the  utmost 
limit,  so  that  the  most  extensive  raw  surface  pos.sible  may  be 
obtained.  The  margin  of  the  lid  is  now  fastened  to  tlie  cheek 
with  three  points  of  suture.  A  portion  of  skin,  one-third 
larger  (to  allow  for  shrinkage)  than  the  raw  surface  of  the 
eyelid,  is  then  taken  from  the  inside  of  the  arm,  and,  after 
being  freed  of  its  subcutaneous  fat,  is  laid  upon  the  raw 
surface,  and  fastened  to  it  by  a  large  number  of  fine  sutures 
around  the  margin.  A  non-irritating  antiseptic  dressing  is 
applied,  and  the  graft  usually  heals  on  in  the  course  of  a  few 
days.  This  method  of  grafting  was  introduced  by  Wolfe 
and  Lefort. 

The  flap  sometimes  becomes  separated  from  the  wounded 
surface  by  oozing  of  blood  or  serum  from  the  wound  and 
then  sloughs.  To  prevent  this,  Wickerkiewicz  has  employed 
secondary  transplantation  with  satisfactory  results.    The  llap 
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is  applied  to  the  wounded  si;rface,  from  two  to  five  days  after 
the  latter  has  been  prepared,  while,  daring  the  interval,  the 
wounded  surface  has  been  protected  with  moist  antiseptic 
dressings.  He  states  that  union  by  first  intention  occurs 
readily  by  this  method. 

In  this  operation  it  is  most  important  to  preserve  and  utilise 
any  part  of  the  eyelid  which  remains,  especially  its  ciliary 
border  with  the  eyelashes. 

Injuries  of  the  Eyelids. — All  kinds  of  injuries  of  the 
eyelids — contusions,  incisions,  burns^-  etc. — are  common. 

In  consequence  of  the  looseness  of  the  integument,  cedema 
and  ecchymosis,  one  or  both,  are  often  seen  in  a  marked 
degree  as  the  result  even  of  slight  injuines. 

Owing  to  the  direction  of  the  fibres  of  the  orbicularis,  an 
incised  wound  of  the  eyelid,  if  in  the  vertical  direction,  will 
gape,  while  a  similar  wound  in  the  horizontal  direction  will  not 
do  so.  Hence  the  scar  left  after  the  former  wound  is  apt  to 
be  very  visible,  but  that  after  the  latter  may  be  almost 
imperceptible.  If  the  eyelid  be  divided  vertically  in  its 
entire  thickness,  unless  union  by  first  intention  can  be  ob- 
tained, a  deep  furrow  is  left  in  the  eyelid,  and,  perhaps,  at 
its  margin  a  coloboma,  which  is  very  unsightly. 

Emph-sema  of  the  eyelids  is  sometimes  seen  after  a  blow 
on  the  eye,  and  is  a  sign  of  fracture  of  the  orbit,  with  a  com- 
munication between  the  subcutaneous  connective  tissue  of 
the  eyelids  and  the  nose,  the  ethmoid  sinus,  the  frontal  sinus, 
or  the  Antrum  of  Highmore.  An  emphysematous  lid  is 
swollen,  and  soft  and  crepitating  to  the  touch. 

Ecchymosis  of  the  lower  lid,  usually  with  ecchymosis  of 
the  lower  conjunctiva,  after  falls  or  blows  on  the  head,  is  a 
sign  of  fracture  of  the  base  of  the  .skull,  the  blood  making 
its  way  along  the  floor  of  the  orbit. 

Simple  ecchymosis  of  the  eyelids  from  blows,  commonly 
known  as  "Black  Eye,"  never  gives  ri.se  to  further  compli- 
cation.   It  requires  some  fourteen  days  or  more,  according  to 
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the  quantity  of  blood  extravasatecl,  before  the  eye  recovers  its 
normal  appearance. 

Treatment. — Injuries  of  the  eyelids,  of  whatever  kind, 
are,  of  course,  treated  upon  general  surgical  principles.  In- 
cised wounds  should  be  carefully  and  neatly  drawn  together 
with  sutures,  as  soon  after  the  injury  as  possible,  and  with 
antiseptic  precau.tions.  Emphysema  may  be  assisted  in  its 
absorption  by  the  application  of  a  rather  tight  bandage,  and 
directions  should  be  given  to  the  patient  to  blow  his  nose 
as  gently  as  possible,  to  avoid  recurrence  of  the  emphysema. 

Epicanthus  is  a  congenital  deformity,  usually  binocular, 
which,  in  the  most  pronounced  cases,  consists  in  partial 
paralysis  of  the  levator  palpebra3  and  of  the  rectus  superior, 
narrow  palpebral  fissure,  and  a  fold  of  integument  at  the 
inner  canthus  concealing  the  caruncle  from  view,  and  giving 
the  appearance  of  great  breadth  to  the  bridge  of  the  nose. 
The  term  is  also  used  for  cases  in  which  the  integumental 
fold  at  the  inner  canthus  is  the  only  abnormal  condition,  and 
this  deformity  can  be  somewhat  diminished  by  the  removal 
of  an  oval  piece  of  skin  from  the  bridge  of  the  nose,  its  long 
axis  vertical,  and  its  width  varying  according  to  the  effect 
required.  The  margins  of  the  wound  being  brought  together, 
the  abnormal  folds  are  diminished  in  width. 

Congenital  Coloboma  of  the  upper  lid,  and  even  conge- 
nital absence  of  the  eyelids,  have  been  occasionally  observed. 
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DISEASES  OF  THE  LACRIMAL  APPARATUS. 

Malposition  of  the  Punctum  Lacrimale/ — Inversion  of 

the  punctum  accompanies  entropium  of  the  lower  eyelid, 
while  eversion  of-  it  is  present  with  ectropium  of  the  lid.  A 
slight  eversion,  quite  sufficient  to  cause  tearing,  may  exist 
without  any  marked  ectropium  of  the  lid,  and  it  is  these 
cases  which  more  properly  belong  to  this  chapter.  They  are 
the  resiUt  generally  of  some  chronic,  although  it  may  be 
slight,  skin  affection  of  the  lower  lid,  which  draws  the  inner 
end  of  the  latter  a  little  away  from  the  eyeball. 

The  prominent  symptom  of  this,  and  of  all  the  following 
lacrimal  affections,  is  Epiphora  (eVt^ecr^a/,  to  rush  aioay),  a 
flowing  of  tears  over  the  cheek. 

Stenosis,  and  Complete  Occlusion  of  the  Punctum 

Lacrimale. — Either  of  these  conditions  may  result  from  Con- 
junctivitis or  from  marginal  blepharitis,  although  they  may 
not  appear  for  a  length  of  time  after  those  affections  have 
passed  away,  and  the.  original  affection  may  have  been  so 
slight  as  to  have  escaped  the  observation  of  the  patient.  In 
stenosis,  the  size  of  the  punctum  may  become  so  extremely 
minute,  that  even  the  normal  flow  of  tears  is  too  areat  to 
make  its  way  through  it.  Complete  occlusion  is,  probably, 
only  a  more  advanced  stage  of  stenosis. 

The  Treatment,  in  cases  of  eversion -of  the  punctum,  as  well 
as  in  stenosis  and  in  complete  occlusion,  is  similar,  namely, 

'  In  this  chapter,  and  elsewhere  in  the  book,  the  terms  "  punctum 
lacrimale  "  and  "  canaliculus  "  refer  to  the  inferior  passage,  unless  it  be 
otlierwisB  expressly  stated. 
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the  opening  ujd  of  the  punctum  cand  its  conversion  into  a  slit. 

This  is  done  with  a  Weber's  knife  (Fig.  78),  the 
probe-point  of  which  is  passed  into  the  punctum  in 
cases  of  eversion,  forced  into  the  small  opening  in 
cases  of  stenosis,  or  forced  through  the  usually  thin 
covering  of  the  pimctum  in  cases  of  occlusion.  In 
doing  this,  the  lower  lid  should  be  stretched  tightly 
by  a  finger  of  the  surgeon's  left  hand  placed  near  the 
external  canthus.  The  edge  of  the  knife  being  now 
directed  towards  the  eyeball,  the  instrument  is  pushed 
on  a  little  into  the  canaliculus,  until  2  mm.  of  the 
latter  have  been  opened  up,  audit  is  then  withdrawn. 
If  the  edge  of  the  knife  be  directed  outwards  in  this 
proceeding,  the  incision  comes  to  lie  on  the  outer  edge 
of  the  intermarginal  portion  of  the  lid,  and  not  in 
contact  with  the  eyeball  \  consequently,  the  tears  ai'e 
not  carried  away,  and  the  disfigurement  produced  is 
considerable.  A  slitting  up  of  the  whole,  or  the 
greater  part,  of  the  canaliculus  in  these  cases  is 
iinnecessary,  and  interferes  with  the  physiological 
action  of  the  tear  passage.  For  two  or  three  days 
aftei'  the  little  operation,  it  is  necessary  to  pass  a 
probe  along  the  portion  of  the  canaliculus  which  has 
been  slit  up,  to  prevent  union  taking  place. 

Obstruction  of  the  Canaliculus. — The  canali- 
culus may  be  diminished  in  its  calibre,  or  entirely 
closed,  by  contraction,  the  result  of  inflammation  which 
had  extended  to  it  from  the  conjunctival  sac.  It  is 
not  possible  to  diagnose  the  presence  of  either  of 
these  conditions,  which  may  be  associated  with 
stenosis  or  occlusion  of  the  punctum  lacrimale,  except 
by  the  introduction  of  a  very  fine  probe  into  the 
canaliculus.  The  passage  may  also  be  obstructed  by 
Fig'  78.  an  eyelash,  a  chalky  deposit,  or  a  mass  of  leptothrix. 
Treatment.— ^hQve  there  is  merely  diminution  in  the  calibre 
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of  the  passage,  the  introduction  of  probes,  increasing  in  size, 
is  frequently  sufficient  to  efl'ect  a  cure.     Dilators,  on  the 
same  principle  as  Holt's  instrument  for  the  dilatation  of 
urethr.al  strictures,  have  been  employed.    If  dilatation  fail, 
recourse  must  be  Imd  to  slitting  up  the  canaliculus ;  but  if 
it  can  possibly  be  avoided — that  is,  if  a  less  extended  opening 
will  answer — the  passage  should  not  be  slit  up  in  its  entire 
length.    At  least  3  mm.  of  its  median  end  ought  to  be  left 
intact,  as  otherwise  regurgitation  of  tears  from  the  lacrimal 
sac  is  liable  to  trouble  the  patient  ever  afterwards.     If  the 
canaliculus  be  completely  closed  by  adhesions,  so  that  a  fine 
probe  cannot  be  pushed  through  it,  it  becomes  necessary  to 
rip  it  up  with  the  point  of  any  small  knife,  following  the 
known  course  of  the  passage  from  the  outside.    If  the  canali- 
culus be  closed  as  far  as  the  opening  into  the  sac,  or  if 
only  at  that  point,  the  obstruction  must  be  pierced  with  the 
point  of  a  fine  knife.    A  great  difficulty  in  all  these  cases 
is  to  keep  the  passage  patent,  when  once  formed.    A  plan 
which  aflbrds  tolerable  certainty  of  tliis,  is  the  frequent 
passage  of  probes  into  the  sac,  until  the  tendency  to  closure 
seems  to  have  ceased;  but,  even  under  favourable  conditions, 
recurrences  of  the  closure  are  apt  to  occur.    In  order  to  cure 
this  condition,  and  in  the  hopes  of  doing  so  permanently, 
Dr.  W.  E.  Steavenson  and  Mr.  Walter  Jessop^  have  employed 
electrolysis,  which  they  apply  to  the  canaliculus  by  means  of 
a  platinum  probe  fitted  in  a  handle,  and  connected  with  the 
negative  pole  of  a  Stohrer's  battery.    A  flat  electrode  con- 
nected with  the  positive  pole  is  placed  on  the  back  of  the 
neck.    A  current  of  two  to  four  milliamp^res  is  sufiicient, 
and  the  operation  lasts  thirty  seconds.    By  this  procedure 
the  canaliculus  is  rendered  wide  enough,  but  time  has  yet 
to  show  whether  recurrence  of  the  strictvu^e  is  less  frequent 
than  after  treatment  by  other  methods. 

Stricture  of  the  Nasal  Duct  is  usually  the  result  of 

'  Brit.  Med,  Journal,  December  24th,  1887. 
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swelling  of  its  mncous  membrane  in  catarrhal  attacks,  or  of 
membraneous  or  cicatricial  contraction  resulting  from  long- 
continvied  catarrh.  It  also  occurs  in  consequence  of  disease 
of  the  bones  of  the  nose,  e.g.  in  syphilis,  acquired  or  congenital, 
and  from  blows  which  fracture  the  bridge  of  the  nose. 

Treatment. — Bony  stricture  may  be  regarded  as  incurable. 
Stricture  due  to  inflammatory  swelling  of  the  mucous  mem- 
brane, as  also  membraneous  or  cicatricial  strictures,  are  best 
treated  by  means  of  probes,  in  the  manner  proposed  by  Sir 
William  Bowman.    The  inferior  canaliculus  is  slit  up  to  a 
slight  extent,  so  as  to  admit  the  point  of  one  of  Bowman's 
smallest  probes,  which  is  given  a  curve  to  suit  that  of  the 
nasal  duct.     With  the  fingers  of  the  left  hand  the  surgeon 
stretches  the  lower  lid,  and,  entering  the  probe  into  the 
canaliculus,  pushes  it  gently  along  its  floor,  until  the  point 
reaches  the  lacrimal  bone  forming  the  posterior  wall  of  the 
sac.     The  point  being  kept  pressed  against  this  bone,  the 
direction  of  the  probe  is  now  altered  by  carrying  its  free 
end  upwards  towards  the  bridge  of  the  nose,  until  the  point 
at  the  other  end,  in  the  lacrimal  sac,  is  directed  towards,  or 
aimed  at,  the  sulcus  between  the  ala  of  the  nose  and  the 
cheek.    The  probe  then  is  in  a  position  corresponding  to  the 
prolonged  axis  of  the  nasal  duct,  down  which  it  is  pushed  with 
a  slow  and  gentle  motion.    Any  obstacles  m'et  with  on  the 
way  are  overcome,  if  possible,  by  an  increase  of  the  pressure ; 
but  if,  at  any  part  of  the  proceeding,  much  difficulty  be 
encountered,  rather  than  that  any  violence  be  used,  all  further 
manipulation  should  be  postponed  to  another  day ;  and  it 
will  often  be  found  that,  at  the  second  or  third  visit,  the 
probe  is  passed  with  comparative  ease.    Thicker  probes  are 
gradually  introduced,  until  the  largest  size  has  been  reached. 
*  The  most  common  seats  for  stricture  of  the  nasal  duct  are 
at  its  entrance  into  the  sac,  where  it  is  narrowest,  and  at  its 
lower  end,  where  it  is  most  exposed  to  catarrhal  processes  m 
the  nostril, 
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Where  there  is  reason  to  think  that  the  stricture  is  due 
to  chronic  catarrhal  swelling  of  the  lining  mucous  membrane 
of  the  duct,  astringent  injections  into  the  canal,  in  addition 
to  the  probing,  are  of  use. 

Otto  Becker  uses  very  fine  probes,  which  he  passes  by  the 
upper  canaliculus.  Weber's  probes  are  conical,  and  of  very 
large  calibre  at  their  thickest  part.  Their  inventor  passes 
them  by  the  superior  canaliculus,  but  many  other  surgeons 
pass  them  by  the  lower.  I  do  not  employ  these  probes, 
because,  when  passed  into  the  nasal  duct,  their  thickest  part, 
which  is  3  to  4  mm.  in  diameter,  corresponds  with  the  upper 
end  of  the  duct,  which  is  its  narrowest  part,  being  only 
3  mm.  in  diameter  ;  consequently,  the  probe  becomes  more 
or  less  impacted  at  this  place  at  each  operation,  and  is  apt 
ultimately  to  give  rise  there  to  hypertrophy  of  the  periosteum, 
and  finally  to  stricture ;  so  that  while  the  immediate  efifect 
of  their  use  is  good,  the  ultimate  result  is  often  the  opposite. 
When  used  by  the  inferior  canaliculus  their  size  makes  it 
necessary  to  slit  that  passage  in  its  entire  length,  and  the 
entrance  of  the  passage  into  the  sac  must  be  enormously 
dilated  by  so  large  an  instrument,  both  of  which  circvimstances 
are  most  undesii-able. 

To  prevent  closure  of  the  duct  when  once  made  free, 
Dr.  Arthur  Benson  (Dublin)  advocates  the  use  of  leaden  styles, 
removable  by  the  patient.  He  first  divides  the  canaliculus, 
by  preference  the  upper  one,  and  dilates  the  stricture  with 
probes  in  the  ordinary  way,  and  then  introduces  into  the 
duct  a  piece  of  leaden  wire  1-5  mm.  to  2  mm.  in  diameter, 
cut  to  length,  and  smoothed  off  at  the  ends.  The  upper  end 
is  curved  so  as  to  lie  out  on  the  cheek.  This  style  is  at  first 
removed  daily,  and  the  duct  syringed,  till  any  inflammation 
and  discharge  have  almost  ceased.  The  intervals  are  then 
increased,  and,  as  soon  as  practicable,  the  patient  is  taught 
to  remove  the  style  and  to  replace  it  himself.  When  he  is 
able  to  do  this  easily,  he  is  directed  to  leave  the  style  out 
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for  some  hours  each  day,  and  finally  to  wear  it  only  at 
night. 

Stilling  has  proposed  an  operation,  which  he  calls  strictur- 
otomy,  for  the  ciire  of  membraneous  obstructions  in  the  duct. 
Ilaving  slit  up  the  canaliculus,  and  ascertained  with  a  probe 
the  position  of  the  stricture,  Stilling  passes  his  knife,  witli 
the  cutting  edge  directed  forwards,  down  the  duct  and  through 
the  stricture  ;  he  then  withdraws  it  a  little,  turns  the  edge 
in  another  dii-ection,  and  pushes  it  again  through  the  stricture, 
and  performs  this  manoeuvre  a  third  time  before  removing 
the  knife.  On  subsequent  days  large  probes  are  passed. 
This  method  has  never  gained  much  popularity. 

The  most  favourable  cases  of  stricture  for  cure  are  those 
due  to  inflammatory  swelling  of  the  mucous  membrane,  and 
next  in  order  come  those  caused  by  membraneous  or  cicatricial 
contraction,  while  those  due  to  bony  obstructions  must,  as 
already  stated,  be  regarded  as  incurable. 

Now  and  then,  cases  of  persistent  lacrimation  will  be  met 
with,  in  which  the  nasal  duct,  and  the  rest  of  the  lacrimal 
apparatus,  are  in  perfect  order.  These  are  often  due  to  a 
catarrhal  aflection  of  the  nasal  mucous  membrane,  slightly 
involving  the  very  lowest  extremity  of  the  nasal  duct.  Here 
applications  directed  towards  relief  of  the  nasal  affection  are 
indicated. 

Blennorrhcea  of  the  Lacrimal  Sac  is  commonly  caused, 

in  the  first  instance,  by  stricture  of  the  nasal  duct.  In 
consequence  of  this  stricture,  the  tears,  and  the  normal 
mucous  secretion  of  the  lining  membrane  of  the  sac,  are 
retained  there,  and  offer  favourable  conditions  for  the 
development  of  the  micro-organisms,  which  are  constantly 
present  on  the  surface  of  the  eye,  and  are  carried  into  the 
lacrimal  sac  by  the  tears.  These  decomposing  contents  of 
the  sac,  then,  set  up  inflammation  of  its  mucous  membrane, 
with  discharge  of  a  muco-piu-ulent  nature. 

One,  not  seldom,  comes  across  cases  of  lacrimal  blennorrhcea 
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where,  upon  examination,  no  stricture  of  the  nasal  duct  is 
found.  Yet,  in  many  of  these  cases  there  has  been  a  stricture, 
due  merely  to  catarrhal  swelling  of  the  lining  membrane  of  the 
duct,  which  swelling  has  subsided  in  the  course  of  time  without 
treatment,  and  the  duct  has  then  again  become  free,  and  still 
the  lacrimal  blennorrhoea,  to  which  the  stricture  gave  rise, 
is  liable  to  continue.  It  is  very  probable,  however,  that 
lacrimal  blennorrhoea  may  occasionally  come  on,  where  there 
has  never  been  a  stricture  of  the  nasal  duct,  and  merely  as 
an  extension  of  catarrh  from  the  nostrils,  especially  in  cases 
of  ozfena,  or  as  an  extension  of  catarrh  from  the  conjunctiva. 

Sijin2)toms.—T]xQ   patients  usually   complain  of  nothing 
more  than  epiphora.     Those  who  are  more  observant  of 
themselves  may  have  noticed  a  swelHng,  which  we  call  a 
"lacrimal  tumour,"  or   "mucocele,"  in  the  region  of  the 
lacrimal  sac,  and,  also,  that  the  conjunctival  sac,  especially 
when  the  swelling  is  pressed  upon,  becomes,  now  and  then, 
more  or  less  filled  with  a  somewhat  thick  and  opaque  discharge,' 
which  obscures  the  sight,  until  wiped  away.  Occasionalty' 
with  lacrimal  blennorrhoea  there  is  no  lacrimal  tumour,  for 
the  contents  of  the  sac  may  not  be  copious  enough  to  bulge' 
it  out.    And,  in  order  to  ascertain  in  each  case  of  epiphora 
whether  or  not  there  be  lacrimal  blennorrhoea  present,  the 
surgeon  presses  with  his  finger  over  the  lacrimal  sac,  when, 
if  blennorrhoea  be  present,  the  discharge  will  be  evacuated 
through  the  puncta  into  the  conjunctival  sac.    In  those  cases 
in  which  there  is  no  longer  a  stricture  of  the  nasal  duct,  the 
discharge  may  pass  downwards  into  the  nose,  and  the  patient 
wUl  feel  It  in  his  nostril,  and  can  blow  it  out  of  the  latter 

Conjunctivitis  must  sometimes  be  regarded,  not  as  the 
cause,  but  rather  as  the  effect,  of  a  lacrimal  blennorrhcea 
by  reason  of  the  decomposing  discharge  from  the  sac  makin^ 
Its  way  mto  the  conjunctival  sac  ■  and  blepharitis,  too,  it 
seen  as  a  further  result  of  irritation  from  the  discharge,  in 
old-standing  cases. 
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Treatment. — It  is  important,  in  the  first  place,  to  ascertain 
whether  there  be  a  stricture  of  the  nasal  duct,  and  for  this 
purpose  water  should  be  injected  by  means  of  an  Anel's 
syringe  through  the  canaliculus  into  the  duct.  If  the  fluid 
make  its  way  freely  into  the  nose  or  pharynx,  it  may  be 
taken  for  granted  that  the  nasal  duct  is  not  obstructed ;  but 
if,  instead  of  passing  through,  or  at  least  only  under  high 
pressure,  it  distends  the  lacrimal  tumour  to  a  greater  size,  a 
stricture  may  be  assumed.  If  stricture  of  the  nasal  duct  be 
present,  it  must  be  relieved,  or  all  other  measures  will  prove 
futile.  If  there  be  no  stricture,  and  before  as  well  as  after 
any  existing  stricture  has  been  freed,  the  treatment  consists 
in  the  very  freqiient  pressing  out  of  the  contents  of  the  sac 
by  the  patient,  so  that  no  distension  of  it  may  occur ;  and  in 
this  manoeuvre  he  should  endeavour  to  cause  the  discharge  to 
pass  down  the  nose,  rather  than  into  the  eye;  while  the 
surgeon,  having,  if  necessary,  dilated  the  canaliculus,  injects 
astringent  solutions  (sulphate  of  zinc,  nitrate  of  silver,  alum, 
sulphate  of  copper)  into  the  sac  daily,  to  relieve  the  catarrh. 

The  caustic  treatment,  recommended  farther  on  for  acute 
'dacryocystitis,  is  often  of  the  greatest  benefit  in  these  chronic 
cases. 

Any  existing  conjunctivitis,  or  nasal  catarrh,  should  be 
treated. 

Acute  Dacryocystitis  (Sa^puco,  to  loeep ;  Kvart^,  o. 
bladder).— Acute  hiftammation  of  the  lacrimal  sac  most  usually 
comes  on,  when  chronic  lacrimal  blennorrhoea  is  already 
present.  Caries  of  the  nasal  bones  may  cause  it,  and  it 
occurs  idiopathically,  probably  as  the  result  of  exposure  to 
cold. 

The  region  of  the  lacrimal  sac  and  the  surrounding  mtegu^ 
ment  become  swollen,  tense,  and  red,  and  these  conditions 
often  spread  to  the  lids,  giving  an  appearance  which  may  be 
readily  mistaken  for  erysipelas  ;  but  the  history  of  the  case, 
showing  the  previous  existence  of  lacrimal  obstruction,  etc.. 
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will  assist  the  diagnosis.  Great  pain  accompanies  the  in- 
flammatory process.  Gradually  the  region  corresponding  to 
the  lacrimal  sac  becomes  the  most  prominent  one  of  the 
swelling,  and  the  abscess,  pointing  there,  opens.  When 
the  pus  has  been  discharged,  the  inflammation  subsides,  and 
the  opening  through  the  skin  may  either  close,  the  parts 
resuming  their  normal  functions,  or  the  opening  may  remain 
as  a  permanent  fistula. 

The  difierence  between  chronic  blennorrhoea  of  the  lacrimal 
sac  and  acute  dacryocystitis,  besides  the  fact  that  one  is  a 
chronic  and  the  other  an  acute  inflammatory  process,  is  that, 
the  former  process  is  confined  to  the  mucous  membrane  of  the 
sac,  while  in  the  latter  the  submucous  tissue  is  involved,  with 
phlegmonous  inflammation  as  the  result. 

Treatment. — In  the  early  stages  poultices  and  purgatives 
should  be  employed.  As  soon  as  palpation  of  the  sac  indicates 
the  presence  of  pus,  it  must  be  evacuated.  This  can  be  efiected, 
either  through  the  canaliculus,  by  opening  it  up  to  its  entrance 
into  the  sac,  or  by  an  incision  through  the  integument  over 
the  sac.  The  latter  is  the  method  I  prefer,  as  it  admits  of 
free  access  to  the  interior  of  the  sac.  The  day  afterwards, 
the  walls  of  the  ■  sac  are  to  be  freely  touched  with  solid 
mitigated  nitrate  of  silver ;  or,  a  plug  of  cotton  wool  soaked 
m  a  strong  solution  of  nitrate  of  silver  may  be  inserted 
into  its  cavity,  and  left  there  for  some  hours ;  or,  various 
astringent  solutions  may  be  injected  into  the  sac.  The  aim 
of  the  treatment,  whatever  it  may  be,  is  to  secure  a  rapid 
return  of  the  mucous  membrane  to  its  normal  condition.  If 
stricture  of  the  nasal  duct  be  present,  it  must  be  treated  pari 
passu.  By  these  means  the  discharge  from  the  sac  is  arrested, 
and  the  external  opening  closes  up. 

If  a  fistula  should  form,  it  may  be  induced  to  close,  in 
many  cases,  by  simply  freeing  an  existing  stricture  of  the 
nasal  duct.  Or,  it  may  be  necessary  to  pare  its  edges,  and 
bring  them  together  by  sutures.    Or,  especially  if  there  be  a 


180  DISEASES  OF  THE  EYE.  [chap.  vir. 


long  iistulous  passage,  the  giilvano-cautery,  in  the  form  of  a 
platinum  wire,  may  be  applied  with  advantage. 

Obliteration  of  the  sac  may  have  to  be  brought  al)Out  in 
some  very  chronic  cases,  where  repeated  attacks  of  acute 
inflammation  and  fistula  occur  ;  or,  where  there  is  constant 
discharge  and  disease  of  bone,  and  when  all  other  methods 
have  failed  to  relieve  the  patient.  This  can  he  done  by  the 
application  of  a  galvano-cantery  to  the  lining  membrane  of 
the  sac,  or  by  dissecting  it  out.  But  I  must  say  that,  in 
my  experience,  obliteration  of  the  lacrimal  sac  is  one  of  the 
most  difficult  undertakings  in  ophthalmic  surgery. 

Dacryoadenitis   ihaicpvw,   to  ali^v,  a  gland),  or 

Inflammation  of  the  Lacrimal  Gland,  occurs  both  in  an 

acute  and  in  a  chronic  form,  but  is  extremely  rare  in  either. 
I  have  seen  one  case  of  acnte  purulent  dacryoadenitis,  but  no 
instance  of  the  chronic  affection.  Swelling  and  hyperemia 
over  the  gland,  and  of  the  whole  lid,  with  chemosis  of  the  con- 
junctiva, and  much  local  pain,  increased  on  pressure,  are  the 
most  marked  symptoms  of  acute  dacryoadenitis.  When 
suppiiration  has  taken  place,  the  abscess  may  open  into  the 
conjunctiva,  as  it  did  in  my  patient,  or  through  the  skin.  In 
the  latter  case  it  is  liable  to  leave  a  fistula  behind  it,  and 
indeed  the  chronic  form  may  also,  it  is  said,  lead  to  fistula. 

Treatment  in  the  early  stages  consists  in  poultices  and 
purgatives.  When  pus  has  formed,  the  abscess  may  be 
opened  through  the  skin,  or  from  the  conjunctiva. 

Hypertrophy  of  the  Lacrimal  Gland  is  also  of  rare 

occurrence.  It  may  attain  such  dimensions  as  to  push  the 
eyeball  out  of  its  position.    It  can  only  be  dealt  with  by- 

Extirpation  of  the  Lacrimal  Gland.— ThiB  operation  has  also 
been  employed  for  cases  in  which  no  other  method  relieved 
persistent  epiphora.  It  is  performed  by  making  an  incision 
through  the  integument  under  the  outer  third  of  the  orbital 
margin  ;  the  fascia  under  this  is  dissected  up,  the  gland  drawn 
out  with  a  hook,  and  dissected  out  with  a  scalpel. 


CHAPTER  VIII. 


DISEASES  OF  THE  CORNEA. 

The  importance  of  a  knowledge  of  the  diseases  and  injuries 
of  the  cornea  depends  on  their  great  frequency,  coupled  with 
the  fact  that  nearly  every  one  of  them  is  liable  to  leave 
behind  it  some  opacity,  with  resulting  defect  of  sight  and 
disfigurement  of  the  eye  ;  while  several  of  them  are  very  apt 
to  lead  to  complete  loss  of  sight. 

Inflammations  of  the  Coenea. 

From  a  clinical  point  of  view  these  will  be  most  conveniently 
considered  under  the  headings — (a)  Ulcerative  Inflamma- 
tions, and  (b)  ISTon-ulcerative  Inflammations. 

(a)  Ulcerative  Inflammations  op  the  Cornea. — Before  an 
ulcer  can  form  in  the  cornea,  there  must  be  a  cellular  infiltra- 
tion of  its  tissue  near  its  anterior  surface  ;  and  this  cellular 
infiltration  is  brought  about,  we  now-a-days  believe,  by  the 
entrance  into  the  cornea  of  certain  micro-organisms,  the 
gonococcus,  or  the  staphylococcus  pyogeneus,  or  other,  as 
yet  undescribed,  forms.  One  recognises  the  existence  of  an 
infiltration  by  seeing  an  opaque  spot  in  the  cornea,  with  a 
dulness  of  the  layers  over  it,  and  often  of  the  corresponding 
part  of  the  epithelium.  Before  long  the  epithelium  covering 
the  infiltration  comes  away,  and  soon  the  intervening  layers 
of  the  true  cornea  break  down,  and  then  we  have  an  ulcer 
established. 

But,  although  all  ulcers  of  the  cornea  originate  in  hn  in- 
filtration ;  yet,  when  once  established,  they  take  on  a  great 
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variety  of  type,  in  consequence,  it  may  be,  of  a  variety  in  the 
nature  of  the  originiiting  micrococcus.  Some  ulcers  are 
purulent,  others  non-purulent ;  some  tend  to  spread  over  the 
surface  of  the  cornea,  others  tend  to  go  deep  into  it ;  some 
attack  by  preference  the  central  region  of  the  cornea,  while 
others  are  confined  to  its  margin ;  some  readily  give  way  to 
treatment,  and  others  are  very  obstinate,  or  almost  incurable. 
Again,  some  ulcerative  corneal  processes  are  attended  by  mucli 
circumcorneal  injection,  severe  pain  in  and  about  the  eye,  great 
reflex  blepharospasm,  and  lacrimation ;  whilst  others,  which 
may  really  be  more  severe  processes  for  the  integrity  of  the 
eye,  can  run  their  course  with  scarcely  any  injection  of  the 
eyeball,  and  with  little,  or  no,  distress  to  the  patient. 

Etiologically,  corneal  ulcers  are  primary  or  secondary.  The 
primary  ulcers  are  those  in  which  the  diseased  process 
originates  in  the  cornea,  most  commonly  as  the  result  of 
traumata,  but  also  in  phlyctenular  keratitis,  or  as  the  result 
of  corneal  abscess,  or  where  the  nutrition  of  the  cornea  is  in- 
terfered with,  etc.  Secondary  ulcers  are  those  which  are  the 
result  of  disease  elsewhere,  usually  in  the  conjunctiva,  as  in 
acute  blennorrhcea,  and  in  conjunctival  diphtheritis. 

Corneal  ulcers  are  more  common  in  advanced  than  in  early 
life.  Indeed,  in  early  life,  unless  in  cases  of  blennorrhoea 
neonatorum,  and  of  phlyctenular  disease,  corneal  ulcers  are, 
I  may  say,  unknown.  The  greater  liability  to  these  afiections 
in  advanced  life  is  due,  no  doubt,  to  a  less  active  nutrition 
at  that  period  in  this  already  lowly  organized  part.  Hence, 
slight  traumata,  or  the  presence  of  a  slight  conjunctival 
catarrh,  which  would  have  no  ill  efi"ect  in  a  young  person, 
may  form  the  starting-point  of  a  corneal  iilcer  in  an  old 
person,  or  even  in  one  of  middle  age.  For  the  same  reasons, 
corneal  ulcers  are  much  more  common  in  the  lower  orders, 
than  amongst  the  well-to-do  ;  for  the  general  nutrition  of 
the  poor  is  often  defective,  while  they  are  more  exposed  to 
traumata  than  are  the  better  classes. 
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The  presence  of  Hypoiyion  {vtto,  under ;  ttvov,  jms)  is  the 
rule  with  some  types  of  corneal  nicer.  Hypopion  is .  a 
deposit  of  p\is  in  the  anterior  chamber,  and,  as  the  patient 
sits  or  stands,  it  lies  in  the  lowest  part  of  the  chamber,  to 
which  place  it  has  gravitated.  If  the  patient  lie  in  bed, 
say,  on  the  side  of  the  afFe'cted  eye,  the  hypopion  will  of 
course  change  its  position,  and  gravitate  towards  the  outer 
side  of  the  chamber.  Sometimes  the  hypopion  is  so  small  as 
to  be  detected  with' difficulty,  and  again  it  may  fill  the  whole 
anterior  chamber,  completely  obscuring  the  iris.  It  will  be 
asked  : — From  whence  does  the  pus  come,  which  forms  hypo- 
pion in  cases  of  corneal  ulcers  1  It  might  be  supposed  that 
it  is  derived  directly  from  the  purulent  floor  of  the  ulcer, 
by  passage  of  the  pus-cells  through  the  posterior  layers  of  the 
cornea.  But  this  is  not  so.  No  pus  cells  do,  or  indeed  can, 
pass  through  the  membi'ane  of  Descemet.  Moreover,  copious 
hypopion  is  often  present  when  the  corneal  ulcer  is  quite 
small,  and  non-purulent.  The  pus-cells  which  form  hypopion 
in  cases  of  corneal  ulcer  come  from  the  iris,  in  compliance 
with  the  law  which  causes  leucocytes  to  wander  out  of  blood- 
vessels in  the  neighbourhood  of  an  inflammatory  focus,  and 
to  make  their  way  towards  that  focus.  When  these  levicocytes 
from  the  iris  reach  the  anterior  chamber,  they  can  go  no 
farther,  owing  to  the  barrier  imposed  to  their  progress  by 
the  membrane  of  Descemet. 

The  Dangers  attending  u2)on  Corneal  Ulcers  are,  first  of  all, 
the  opacities,  the  scars,  which  even  the  slightest  of  them  are 
apt  to  leave  behind. 

Fig.  79  represents  a  section  made  through  a  deep  ulcer  in 
its  progressive  stage.  At  the  margin  of  the  ulcer  the  epi- 
thelium (e)  and  Bowman's  membrane  (&)  cease.  The  floor 
of  the  ulcer  is  seen  covered  with  pus,  which  also  infitrates 
the  corneal  tissue  in  the  neighbourhood.  As  soon  as  cure 
commences,  the  floor  of  the  xilcer  begins  to  get  clear,  i.e.  it 
becomes  gradually  less  covered  with  pus,  until  it  is  finally 
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quite  free  from  it,  and  passio  the  surrounding  infiltra- 
tion is  absorbed.  Then,  the  epithelium,  growing  in  from  the 
margin  (rn  711,  Fig.  80)  all  round,  gradually  carpets  over  the 
floor  of  the  ulcer,  and,  underneath  this  newly  formed  epitbe- 


Fia.  79  (F^ichs). 


lium,  the  new  tissue,  which  is  to  close  the  loss  of  substance, 
is  laid  down.  This  new  tissue,  however,  is  not  corneal  tissue, 
but  is  ordinary  connective  tissue,  and  is  therefore  opaque. 
Hence,  the  deeper  the  ulcer  has  been,  the  more  intense  will 


Fig.  80  {FiteliK). 

be  the  resulting  opacity.  Bowman's  membrane  never  becomes 
restored  over  the  cicatrix. 

The  ulcers  which  are  situated  at  the  centre  of  the  cornea. 
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in  the  piipillary  ai^ea,  are  more  serious  for  sight,  than  those 
situated  peripherally,  as  can  be  readily  understood.  The 
opacity  left  by  a  very  superficial  ulcer  is  slight,  and  is  called 
a  nebula ;  a  somewhat  more  intense  opacity  is  called  a 
macula ;  and  a  very  marked  white  scar  is  called  a  leucoma. 

But,  a  more  serious  danger  connected  with  ulcers  of  the 
cornea,  than  the  opacities  they  leave  behind,  is  that  of  per- 
foration of  the  cornea,  to  which  some  ulcers  are  very  prone. 
For  an  account  of  the  consequences  of  perforation  see  pp.  104, 
105,  189,  and  205  (on  Staphyloma  Cornea3). 

In  the  Treatment  of  primary  corneal  ulcers  the  student  will 
soon  perceive  that  a  bandage,  atropine,  and  warm  fomentations 
play  prominent  parts. 

The  bandage  should  be  put  on  with  firm  pressure, — but 
should  not  be  made  uncomfortably  tight, — the  eye  having  been 
previously  padded  out,  especially  at  the  inner  canthus,  so 
that  equal  pressure  may  be  exercised  on  the  globe  all  over. 
The  support  thus  given  to  the  cornea  and  front  of  the  eye 
promotes  the  healing  process  in  the  ulcer,  and  the  bandage  is 
also  useful  by  preventing  the  eyehds  from  rubbing  over  the 
ulcer,  and  by  keeping  small  foreign  bodies  from  it.  In 
secondary  ulcers,  due  to  severe  conjunctival  processes,  such  as 
blennorrhoea,  a  bandage  is  contraindicated,  because  it  retains 
the  secretion,  and  therefore  would  do  more  harm  than  good. 

Atropine,  in  sufficient  quantities  to  keep  the  pupil  dilated, 
should  be  employed.  Iritis  very  often  attends  severe  corneal 
ulcers,  and  here  the  indication  for  atropine  is  apparent. 
But  rest  of  the  afiected  part  is,  we  know,  an  important 
element  in  preventing,  or  in  curing,  any  inflammation  ;  and,  in 
the  affections  we  are  now  treating  of,  even  where  there  is  no 
iritis,  atropine  acts  by  procuring  rest  of  the  iris,  and  of  the 
ciliary  muscle,  the  constant  motion  of  whicli  would  other- 
wise tend  to  augment  the  inflammatory  process  in  the  cornea. 

Some  surgeons  use  myotics  (eserine,  or  pilocarpine)  in 
preference  to  atropine  in  the  treatment  of  corneal  ulcers. 
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They  bold  that  their  power  of  reducing  the  intraocuhiv  tenbion 
encourages  healing  of  the  ulcers ;  while  they  also  think  the 
more  extended  surface  of  iris  presented  facilitates  absorption 
of  the  hypopion.  But  it  is  doubtful  whether  myotics  do 
reduce  the  normal  tension,  although  they  often  have  that  effect 
upon  abnormal  tension  ;  and  my  objection  to  them  in  these 
cases  is  that  they  increase,  I  believe,  the  tendency  to  iritis. 
Absorption  of  the  hypopion  will  only  come  about  when  the 
cornea  begins  to  recover,  whatever  the  tre.-itment  may  be.  I 
am  not  singular  in  this  view  of  the  u,se  of  eserine  in  corneal 
vilcers.  An  indication  for  myotics,  however,  is  given  by  the 
presence  of  an  vilcer  near  the  corneal  margin  with  a 
tendency  to  perforate,  for  here  the  myosis  would  assist  in 
preventing  prolapse  of  the  iris,  should  perforation  take 
place. 

Warm  fomentations  promote  the  healing  process  by  stimu- 
lating tissue-changes  in  the  cornea.  One  usually  orders 
them  to  be  made  with  poppy-he?id  water  or  chamomile  tea, 
although  no  doubt  warm  water  would  be  equally  efficacious. 
The  bandage  having  been  removed,  a  compress  of  lint  dipped 
in  the  stupe  at  about  120°  Fahrenheit  is  laid  upon  the  eye, 
and  frequently  replaced  by  fresh  compresses  out  of  the  stupe, 
so  that  the  one  on  the  eye  may  be  always  hot.  This  is  con- 
tinued for  half  an  hour  at  a  time,  and  repeated  every  two  or 
three  hours. 

In  an  ulcer  of  a  purulent  or  sloughing  nature,  the  insuffla- 
tion on  its  floor  of  very  finely  divided  iodoform  powder  is 
useful. 

The  actual  cautery  has,  of  late  years,  come  much  into  use 
in  the  treatment  of  purulent  and  serpiginous  corneal  ulcers. 
It  acts  by  destroying  the  micro-organisms,  which  keep  the 
process  going.  Either  a  thermo-cautere,  in  the  form  of  a  very 
fine  point,  or  the  galvano-cautery  (Fig.  81)  may  be  employed. 
To  the  latter  a  medium-sized  bichromate  of  potash  bottle- 
battery  is  attached,  and  the  platinum  wire  brought  to  a  red- 
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heat.  The  eye  having  been  cocainised,  the 
red-hot  cautery  is  brought  into  contact  with 
the  whole  surface  of  the  ulcer,  so  as  to 
thoroughly  destroy  its  superficial  layer,  and 
special  attention  is  paid  to  any  part  of  the 
margin  of  the  ulcer,  where  it  seems  inclined  to 
spread  to  as  yet  healthy  tissue.  The  cauteri- 
sation may  be  repeated,  as  often  as  the  progress 
of  the  ulcer  makes  it  desirable.  It  is  well  to 
perforate  the  cornea  with  the  cautery,  and  to 
evacuate  the  aqueous  humour  and  hypopyon, 
or  this  may  be  done  with  an  ordinary  para- 
centesis needle,  after  the  cauterisation  is  com- 
pleted. My  own  experience  of  the  cautery  in 
these  cases  is  extremely  satisfactory.  It  seems 
to  give  the  best  percentage  of  cures  with  the 
least  amount  of  opacity. 

Paracentesis  of  the  anterior  chamber  through 
the  floor  of  the  ulcer  is  another  most  valuable 
therapeutic  measure  for  some  corneal .  ulcers, 
and  deserves  a  more  routine  application  in 
these  cases,  than  is  at  present  accorded  to  it ; 
the  more  so,  as  the  valuable  little  operation  is 
simple  and  dangerless.  But  there  are,  I  think, 
two  imperative  indications,  two  golden  rules,  for 
its  use,  namely  : — (1)  If  there  be  great  pain. 
Very  shortly  after  the  operation,  which  for 
the  moment  increases  the  neuralgia,  the  patient 
experiences  the  greatest  relief,  and  passes  the 
first  good  night  after  many  wakeful  ones.    (2)  If 


Fig.  81  — The  bolt  A  being  pushed  forwards,  the  current 
is  completed,  and  passes  through  llie  platinum  wire 
which  forms  the  cautery.  By  pressure  on  the  button 
B  the  current  can  be  momentarily  intercepted  during 
use  of  the  instrument. 
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perforation  seem  to  be  imminent.  This  may  often  be  recog- 
nised by  a  bulging  forwards  of  the  thin  floor  of  tlie  ulcer,  but 
sometimes  it  is  not  easily  foreseen  ;  and,  if  there  be  any  doubt 
on  the  point,  paracentesis  should  be  performed.  It  is  impor- 
tant to  forestall  spontaneous  perforation  of  the  ulcer 
by  this  proceeding  ;  because,  the  opening  made  by  the 
latter  being  linear  it  heals  easily,  and  leaves  but  a. 
slight  scar  without  anterior  synechia  ;  while  the 
natural  opening  would  be  a  complete  loss  of  substance, 
and,  therefore,  the  more  readily  involve  adhesion  of 
the  iris  in  the  resulting  comparatively  extensive 
cicatrix. 

Paracentesis  of  the  anterior  chamber  is  best  per- 
formed by  means  of  a  paracentesis  needle  (Fig.  82), 
which  is  a  somewhat  shovel-shaped  instrument,  with  a 
shoulder  or  stop.  If  this  be  not  at  hand,  a  small 
iridectomy  knife,  or  a  broad  needle,  will  answer  the 
purpose.  The  eye  having  been  cocainised,  a  spring  lid- 
speculum  is  inserted,  the  eye  fixed  with  a  fixation 
forceps,  and  the  point  of  the  paracentesis  needle  applied 
to  the  floor  of  the  ulcer,  in  such  a  way  that  the  plane 
of  the  little  blade  may  be  at  an  angle  of  about  45° 
with  that  of  the  floor  of  the  ulcer.  The  point  is  pushed 
gently  through  the  floor,  and  the  plane  of  the  blade  is 
then  immediately  changed,  so  that,  as  the  instrument 
is  being  advanced  up  to  the  shoulder,  it  may  be  almost 
in  contact  with  the  posterior  surface  of  the  cornea.  The 
withdrawal  of  the  instrument  should  be  effected  with 
Fig.  82.  extreme  slowness,  in  order  that  the  aqvieous  humour  may 
flow  oflf  gradually,  and  not  with  a  rush.  If  these  precautions 
be  taken  there  need  be  no  danger  of  injui-ing  the  crystalline 
lens,  of  causing  intraocular  haemorrhage,  or  of  having  prolapse 
of  the  iris  in  the  incision.  If  the  latter  should  occur,  it  can 
usually  be  reposed  with  the  spatula.  It  may  happen  that, 
when  the  needle  has  been  quite  withdrawn,  a  considerable 
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portion  of  the  aqueous  humour  may  still  remain  in  the 
anterior  chamber,  imable  to  escape  owing  to  the  valve-like 
closure  of  the  wound.  It  should  be  evacuated,  by  making  the 
wound  gape  by  gentle  pressure  with  a  spatula  on  its  posterior 
lip.  If  it  be  desirable  to  tap  the  anterior  chamber  on  the 
next  day,  it  can  be  done  by  simply  opening  up  the  wound 
with  a  spatula,  or  with  the  probe-like  instrument  at  the 
other  end  of  the  handle  (Fig.  82),  without  the  aid  of  any 
cutting  instrument. 

If  the  case  does  not  come  under  the  care  of  the  surgeon, 
until  perforation  of  the  ulcer  with  prolapse  of  the  iris  has 
taken  place,  the  very  important  question  as  to  the  best 
method  of  dealing  with  the  condition  is  presented.    The  same 
question  arises  in  other  forms  of  perforating  ulcer.     If  the 
loss  of  substance  occupy  one-third  or  more  of  the  cornea,  with 
correspondingly  large  .prolapse  of  iris,  little  can  be  done 
beyond  the  use  of  eserine — and  here  I  would  use  eserine — to 
reduce  the  intraocular  pressure,  and  the  application  of  a 
firm  bandage ;  for,  in  such  cases,  the  formation  of  a  corneal 
staphyloma  is  almost  inevitable.     But,  if  the  ulcer  and 
prolapse  be  small,  an  attempt  may  be  made  to  free  the  iris, 
so  that  no  anterior  synechia  may  form,  or,  else,  that  the 
cicatrix  may  be  flat,  and  not  raised  over  the  surface  of  the 
cornea,  and,  consequently,  exposed  to  injury.    The  importance 
of  .such  an  attempt  lies  in  the  fact,  that  a  corneal  cicatrix  with 
iris  entangled  in  it — not  merely  adherent  to  its  posterior  sur- 
face— affords  a  constant  source  of  danger,  especially  if  situated 
near  the  margin  of  the  cornea  ;  for,  in  such  eyes,  sudden  and 
uncontrollable  purulent  inflammation  of  the  iris  and  choroid 
may  come  on,  after  an  apparently  slight  trauma,  and  end 
in  total  destruction  of  the  eye.    This  event  is  due  to  septic 
infection  reaching  the  interior  of  the  eye  through  a  superficial 
loss  of  substance,  the  direct  result  of  the  trauma.  The 
surgeon's  attention  should  therefore  be  directed  to  obtain  at 
least  as  flat  a  cicatrix  as  possible,  or,  still  better,  a  non- 
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adherent  cicatrix.  The  practice  which  1,  as  well  as  many- 
other  surgeons,  have  commonly  followed,  is  to  draw  the 
prolapsed  portion  of  iris  slightly  forwards  with  a  forceps, 
and  to  snip  it  off  level  with  the  surface  of  the  cornea;  and 
then,  with  a  spatula,  to  endeavour  to  free  the  iris  from  any 
adhesions  it  may  have  formed  with  the  margin  of  the  ulcer. 
Atropine  or  eserine,  according  to  the  position  of  the  ulcer,  is 
then  instilled,  and  a  bandage  carefully  applied.  This  pro- 
ceeding is  only  of  use  when  a  fresh  prolapse  can  be  dealt 
with,  before  cicatrisation  sets  in;  and  the  result  is  often 
satisfactory,  so  far  as  the  securing  a  flat  cicatrix  is  concerned, 
but  an  anterior  synechia  can  rarely  be  avoided. 

Dr.  da  Gama  Pinto  has  successfully  employed  the  follow- 
ing method  for  obtaining  a  non-adherent  cicatrix : — Having 
abscised  the  prolapsed  portion  of  iris  as  above,  and  freed 
all  adhesions  to  the  margin  of  the  ulcer  with  a  spatula,  he 
covers  the  opening  in  the  cornea  with  a  flap  cut  from  the 
bulbar  conjunctiva,— and  this  flap  should  be  twice  as  large 
as  the  opening,  in  order  to  admit  of  its  shrinkage,— and  then 
pushes  the  flap  into  the  opening  with  a  blunt  probe.  A 
firm  binocular  bandage  is  applied— no  iodoform.  The  eye  is 
not  dressed  until  the  third  day,  when  the  anterior  chamber 
is  often  found  restored,  the  iris  all  in  its  proper  plane,  and 
the  conjunctival  flap  healed  into  the  ulcer.  Ultimately,  all 
trace  of  the  flap  disappears,  and  an  ordinary  non-adherent 
corneal  scar  is  presented.  I  have  employed  this  method 
twice,  and  in  each  case  with  a  good  result. 

From  time  to  time,  different  types  of  corneal  ulcers  have 
been  recognised  and  described,  and  the  following  are  the 

chief  of  them  : — 

Simple  Ulcer. — This  may  result  from  a  slight  trauma, 
or  from  the  bursting  of  a  phlyctenula.  It  presents  the 
appearance  of  a  minate  and  shallow  depression,  with  a  grey 
floor  on  the  surface  of  the  cornea.  There  is  circumcorneal 
vascularity,  especially  at  that  part  of  the  corneal  margin 
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nearest  to  which  the  ulcer  is  sitviated  ;  the  pnpil  is  apt  to  be 
contracted,  although  iritis  is  not  present ;  and  there  is  often  a 
good  deal  of  pain,  lacrimation,  and  photophobia. 

Treatment  and  Prognosis. — The  eye  is  to  be  bandaged, 
warm  fomentations  applied  several  times  a  day,  and  a  drop 
of  solution  of  atropine  instilled  night  and  morning.  When 
of  phlyctenular  origin,  stimulation  with  the  yellow  oxide 
ointment  is  indicated.  Cure,  with  slight  opacity  remaining, 
comes  about  in  a  week  or  ten  days.  But,  occasionally,  this 
form  of  ulcer  may  pass  over  to  the  deep  ulcer. 

Deep  Ulcer. — This  is  a  purulent  vilcer,  and  commences  in 
a  purulent  infiltration  of  the  cornea.  It  forms  a  tolerably 
deep  pit  in  the  cornea,  towards  its  centre,  the  floor  of  the 
ulcer  being  covered  with  purulent  deposit  and  detritus,  and 
the  corneal  tissue  immediately  surrounding  it  being  some- 
what infiltrated  with  pus.  The  ulcer  is  generally  round,  but 
it  may  assume  any  shape.  Hypopyon  is  often  present,  and 
a  marked  tendency  to  iritis  exists.  The  pain  is  usually  very 
severe,  violent  frontal  neuralgia  being  a  common  symptom. 

This  ulcer  has  no  great  tendency  to  spread  over  the 
surface  of  the  cornea,  but  has  a  very  decided  tendency  to 
perforate  through  it.  As  it  does  not  generally  attain  wide 
dimensions,  the  perforation  it  may  produce  is  small,  and 
gives  rise  to  a  small  adherent  leucoma,  rather  than  to  a 
staphyloma. 

Causes.— form  of  ulcer  is  a  frequent  one  in  purulent 
conjunctivitis,  and  it  may  be  caused  by  the  lodgment  of 
foreign  bodies,  and  other  injuries  of  the  cornea. 

Treatment. — If  the  ulcer  be  due  to  a  conjunctival  process, 
the  latter  should  be  actively  treated. 

If  the  cause  be  other  than  conjunctival,  a  pressure 
bandage,  to  give  support  to  the  ulcer,  is  important,  and 
periodical  warm  fomentations  are  most  beneficial.  Atropine 
should  be  instilled  several  times  daily.  Antiseptic  applications, 
too,  especially  iodoform  in  finely  divided  powder,  are  useful. 
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Paracentesis  o£  the  anterior  chamber  through  the  floor  of 
the  ulcer  is  a  proceediug  always  followed  by  improvement  in 
the  condition  of  the  eye,  and  is  very  important  as  a  preven- 
tive of  natural  perforation.  The  actual  cautery,  too,  is  in 
its  place  here. 

Ulcus  Serpens  (Sa3misch's  Ulcer,  Infecting  Ulcer).  This, 
also,  is  a  purulent  ulcer,  characterised  by  its  tendency  to 
extend  over  the  surface  of  the  cornea,  especially  in  some  one 
direction,  rather  than  to  strike  deep  into  its  tissue.  Its 
position  is  chiefly  central,  and  it  presents  a  greyish  floor,  which 
is  more  intensely  opaque  at  some  places.  One  part  of  the 
margin  takes  the  form  of  a  curve,  or  of  several  closely 
placed  curves,  and  at  this  place  becomes  yellowish-white  in 
colour  and  somewhat  raised,  and  the  floor  of  the  ulcer  seems 
deeper  in  its  neighbourhood.  Immediately  around  the  ulcer 
the  cornea  is  slightly  opaque,  but  farther  out  it  is  quite 
normal. 

The  degree  of  pain  and  irritation  varies  much,  being 
almost  absent  in  some  cases,  while  in  others  it  is  extremely 
intense.  Iritis  is  apt  to  come  on  at  an  early  period,  and 
may  pass  into  irido-cyclitis.  Hypopyon  is  almost  always 
present.  The  ulcer  creeps  over  the  surface  of  the  cornea  in 
the  direction  of  the  curved  and  intensely  infiltrated  margin. 
At  a  still  later  stage  the  whole  cornea  is  apt  to  become 
infiltrated,  and  the  entire  margin  of  the  ulcer  to  extend,  and 
the  anterior  chamber  becomes  quite  full  of  pus.  Perforation 
now  takes  place,  or  may  do  so  somewhat  earlier.  If  the  per- 
foration be  small,  an  adherent  leucoma  results ;  but,  if  large, 
a  staphyloma  is  produced. 

Causes.— \J\cv.&  Serpens  always  has  its  origin  in  a  super- 
ficial corneal  abscess  {vide  p.  199),  caused  in  its  turn  by  a 
trauma,  which  has  produced,  it  may  be,  only  a  slight  abrasion 
of  the  epithelium.  In  a  large  percentage  of  the  cases  chrome 
dacryocystitis  is  present,  and  a  considerable  proportion  of 
them  occur  in  the  agricultural  population,   especially  m 
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hiirvest-time.  The  investigcxfcions  of  Leber,  ^  and  others, 
make  it  probable,  that  a  fungus  (aspergillus)  obtaining 
entrance  through  the  loss  of  epithelium  sets  up  the  abscess, 
which  results  in  this  peculiar  ulcerative  process.  This  fungus 
is  probably  present  in  the  abnormal  secretion  of  the  lacrimal 
sac,  or  floats  in  the  air  during  the  oats,  barley,  and  wheat 
harvest. 

Prognosis. — From  the  above  description  it  will  be  seen,  that 
the  process  is  a  very  severe  one  in  many  instances,  and  the 
prognosis  bad ;  yet,  some  cases  do  recover  useful,  although 
damaged,  sight,  under  careful  treatment,  if  it  has  been 
i-esorted  to  in  time. 

Treatment. — If  the  case  be  not  severe,  atropine,  with  pro- 
tection of  the  eye,  may  cure  in  a  few  days.    Here,  too,  some 
surgeons  prescribe  eserine,  and  I  am  opposed  to  its  use 
(p.  102).    Warm  fomentations  are  useful ;  and  a  pressure 
bandage,  provided  there  be  no  dacryocystitis.  Antiseptic 
measures  should  always  be  employed,  iodoform  being  the 
application  most  likely  to  prove  of  use.    It  may  be  employed 
either  in  the  form  of  a  strong  ointment  (gr.  xxx  ad  ^^j)  put 
into  the  eje,  or  it  may  be  dusted  on  the  floor  of  the  ulcer  with 
a  camel's-hair  pencil.    Scraping  the  floor  of  the  ulcer  with 
a  sharp  spoon  has  also  been  suggested.    But  it  is  in  all 
respects  wiser  to  deal  with  these  cases,  even  the  apparently 
mild  ones,  actively  in  the  very  commencement,  by  means  of 
one  or  other,  preferably  the  second,  of  the  two  following 
methods. 

^  Sajmisch's  Method  consists  in  division  of  the  ulcer  with  a 
Graefe's  cataract  knife.  Cocaine  having  been  applied,  the 
point  of  the  instrument  is  entered  about  2  mm.  from  the 
margin  of  the  ulcer  in  the  healthy  corneal  tissue,  and,  having 
been  passed  through  the  anterior  chamber  behind  the  ulcer, 
the  counter-puncture  is  made  in  the  healthy  cornea  some 
^^im^from  the  opposite  margin  of  the  ulcer.  The  edge  of 
V,  Qraefe's  Arc'Mv,  xjcv.,  pt.  2,  p.  285. 
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the  knife  being  then  turned  forwards,  the  section  is  slowly 
completed.   The  incision  should  divide  the  intensely  infiltrated 
part  of  the  margin  in  halves.    The  aqueous  humour  and 
hypopyon  are  evacuated,  atropine  is  instilled,  a  bandage  is 
applied,  and  the  patient  soon  gets  relief  from  pain.  Every 
day,  until  healing  of  the  ulcer  is  well  established,  the  wound 
must  be  opened  up  from  end  to  end  with  the  point  of  a  fine 
probe  or  spatula,  the  contents  of  the  anterior  chamber  being 
thoroughly  evacuated  on  each  occasion,  and  atropine  instilled. 
The  result  is  that,  in  a  vast  majority  of  cases,  the  progi-ess 
of  the  ulcer  is  arrested,  and  healing  soon  sets  in.    The  little 
operation  should  not  be  delayed  long,  but  it  may  be  employed 
with  advantage  even  in  late  stages  of  the  process. 

But  the  actual  cautery  is  the  most  valuable  method  of 
treatment  for  this  ulcer.  The  infiltrated  and  undermined 
margin  of  the  ulcer  is  the  part  which  should  be  most 
thoroughly  cauterised  ;  but  its  floor,  if  much  infiltrated,  is 

also  to  be  dealt  with. 

Marginal  Ring  Ulcer  is  a  rare  form,  which  commences 
as  a  clean-cut,  or  but  shghtly  infiltrated,  yet  rather  deep 
ulcer  at  the  corneal  margin.    Its  tendency  is  to  extend 
along  the  margin  of  the  cornea  ;  and,  in  some  instances 
healing  takes  place  in  the  older  parts  of  the  ulcer,  win  e  x 
is  still  progressive  at  the  newer  parts.    It  may  extend  all 
round  the  cornea,  and  finally  give  rise  to  complete  sloughing 
of  the  latter  by  cutting  off  its  nutrition.    This  ulcer  may 
result  in  children  from  a  marginal  phlyctenular  infiltration 
(p.  124),  but  is  more  common  in  adults,  or  in  aged  people, 
whose  nutrition  has  fallen  very  low. 

Treatment—The  actual  cautery.  Paracentesis  through  the 
nicer,  eserine  having  been  first  instilled.  Insufliation  of 
iodoform.  Warm  fomentations.  A  bandage.  Quimne,  iron, 
and  strychnine  internally,  with  nutritious  diet. 
■  Herpes  Corne^.-Not  only  in  herpes  zoster  ophthalmicus, 
but  also  in  herpes  febrilis  (or  catarrhalis)  is  a  vesicular  erup- 
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tion  liable  to  occur  on  the  cornea.  According  to  Horner, 
herpes  cornea?  febrilis  is  a  rather  common  affection,  and,  he 
believed,  is  often  not  recognized  by  ophthalmologists,  because 
it  visually  first  comes  under  notice  Avhen  the  secondary  ulcers 
have  formed.  The  following  is  Professor  Horner's  descrip- 
tion of  the  disease  : — 

On  the  surface  of  the  cornea  of  one  eye  is  formed  a  gi-oup 
of  clear  vesicles,  each  from  0-5  to  1-0  mm.  in  diameter,  their 
appearance  being  accompanied  by  much  lacrimation,  but 
without  any  swelling  of  the  eyehd.    They  usually  form  in  a 
line,  which  runs  obliquely  across  the  cornea,  or  sometimes  in 
a  vertical  direction.     JSTow  and  then  they  are  arranged  in 
trefoil  shape,  or  in  a  circle.    The  covering  of  the  vesicles  is 
short-lived,  and,  as  already  remarked,  the  resulting  ulcer  is 
that  which  the  surgeon  usually  first  sees.    Even  it,  how- 
ever, is  thoroughly  characteristic.    On  the  surface  of  the 
clear  cornea  is  an  irregular  loss  of  epithelium,  along  the 
margins  of  which  may  still  sometimes  be  seen  the  shreds  of 
the  late  covering  of  the  vesicle.    The  margin  of  the  region 
which  is  bared  of  its  epithelium  is  dentated,  and  can  only 
be  mistaken  for  a  traumatic  loss  of  epithelium.    The  latter, 
however,  would  never  present  the  peculiar    string-of -beads  " 
appearance.    The  floor  of  the  loss  of  substance  is  formed  by 
the  superficial  layers  of  the  cornea,  and  the  antesthesia  of 
the  cornea  is  confined  to  this  place— and  does  not,  as  in 
herpes  zoster,  extend  to  the  rest  of  the  cornea.    The  tension 
of  the  eye  is  generally  reduced.    Under  favourable  circum- 
stances this  loss  of  epithelium  may  be  rapidly  repaired; 
although,  even  then,  more  slowly  than  one  of  equal  dimen- 
sions, but  of  traumatic  origin.    Usually  the  healing  process 
is  slow ;  and,  sometimes,  more  or  less  intense  opacities  form 
in  the  area  and  at  the  margin  of  the  ulcer,  with  hypopyon, 
iritis,  etc.,  and  the  loss  of  substance  becomes  deep,  with  a 
dentated  margin.     This  more  unfavourable  course  is  the 
result  of  secondary  infection  of  the  ulcer. 
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The  subjective  sensations  are  those  of  a  foreign  body  lu 
the  eye,  witli  hxcrimation  and  photophobia,  and  are  relieved 
immediately  after  the  bursting  of  the  vesicles. 

The  vesicular  eruption  is  often  regarded  as  irritation  from 
a  foreign  body  merely  ;  or,  occurring  in  the  course  of  a  serious 
disease  (pneumonia,  typhoid  fever,  intermittent  fever,  etc.), 
it  passes  wholly  unnoticed,  and  its  relationship  to  the  latter 
remains  unappreciated. 

The  only  affection  for  which  herpes  cornea3  is  likely  to  be 
mistaken  is  phlyctenular  keratitis  ;  but  the  clear  elevated 
vesicles  will  readily  be  distinguished  from  the  flatter  greyish 
mass  of  cells,  which  form  the  phlyctene.  In  herpes  there  is 
never— although  often  in  phlyctenular  keratitis— a  vascu- 
larisation  of  the  cornea.  The  shape  of  the  loss  of  epithelium 
after  bursting  of  a  herpes  vesicle  is  characteristic.  Phlyc- 
temilar  keratitis  is  a  disease  of  childhood,  while  herpes 
cornea;  is  rare  under  puberty. 

The  derangements  of  the  system  in  which  herpes  corneae 
febrilis  occurs,  are  naturally  those  in  which  herpes  febrilis 
labii,  nasi,  etc.,  are  found.    These  are,  more  especially,  the 
inflammatory  affections  of  the  respiratory  tract,  from  an 
acute  catarrh  of  the  Schneiderian  mucous  membrane,  to  a 
severe  pneumonia.    On  two  occasions,  with  an  interval  of 
three  years.  Professor  Horner  saw  herpes  corner  occur  m 
the  course  of  an  attack  of  pneumonia  in  a  boy     In  just 
such  cases,  herpes  on  the  lips,  ala  nasi,  external  ear,  and 
eyelid  of  the  same  side  are  found  ;  and,  in  a  case  of  double 
pneumonia  in  an  adult,  occurred  the  only  binocular  herpes 
corner,  which  Professor  Horner  had  seen.    He  explicit  y 
states,  that  he  had  seen  herpes  corner  in  ----^^  ^^^^^ 
whooping  cough  ;  and,  often,  with  intermittent  and  typhoid 

'"r— at  an  early  stage,  before  the  vesicles  have  burst 
ov  tie  loss  of  substance  has  become  infiltrated,  consists  m 
protection  of  the  eye;  and,  when  infiltration  has  set  m,  in 
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disinfection  with  protection.  If  the  vesicles  give  great  pain, 
they  may  be  ruptured  by  dusting  a  little  calomel  into  the 
eye,  or  by  brushing  it  with  a  camel's-hair  pencil  wet  with 
solution  of  boracic  acid,  after  which  a  well-fitting  antiseptic 
bandage  is  applied.  Cocaine  is  valuable  in  these  cases  for 
relief  of  the  pain.  Atropine  and  warm  fomentations  should 
also  be  employed. 

Absorption  Ulcer  (Facetted  Ulcer,  Superficial  Transparent 
Ulcer)  is  the  term  applied  to  a  certain  definite  superficial 
ulceration,  which  is  accompanied  by  but  little  opacity,  and  by 
no  vascularisation,  and  which  is  usually  seated  at  or  near  the 
centre  of  the  cornea,  where  it  presents  the  appearance  of  a 
shallow  pit  about  2  mm.  broad,  with  rounded  margin.  If  the 
eye  be  exposed  to  cold  wind  or  other  irritation,  some  circum- 
corneal  injection  makes  its  appearance,  and  the  eye  tears,  but 
these  symptoms  soon  pass  ofi"  again.  The  portions  destroyed 
by  the  ulcerative  process  come  away  in  the  course  of  a  few 
weeks,  the  surface  begins  to  be  covered  with  new  epithelium, 
and  reparation  of  the  corneal  tissue  commences.  It  takes 
months  for  this  healing  process  to  be  completed ;  and,  often, 
the  defect  is  never  quite  filled  up,  but  a  small  facet  is  left, 
which  is  liable  to  interfere  with  vision. 

The  absorption  ulcer  does  not  tend  to  perforate,  nor  to 
spread  over  the  surface  of  the  cornea. 

It  occurs  chiefly  in  childhood,  and  probably  indicates  mal- 
nutrition of  the  general  system;  some  observers,  indeed, 
think  there  is  a  close  relationship  between  it  and  phlyctenular 
ophthalmia.  It  is  also  seen  in  granular  ophthalmia,  with  and 
without  pannus. 

Treatment  consists  in  atropine  and  protection  in  the  early 
stages,  and  the  yellow  precipitate  ointment  when  the  epithelium 
has  become  restored. 

Neuro-Paralytic  Keratitis.— In  paralysis  of  the  Ophthal- 
mic Division  of  the  Fifth  Nerve,  purulent  infiltration  and 
ulceration  of  the  cornea  is  often  observed.    It  was  formerly 


198 


DISEASES  OF  THE  EYE.  [chap.  viii. 


believed,  that  the  fifth  nerve  had  an  influence  over  the 
nutrition  of  the  cornea,,  and,  hence,  that  this  was  a  trophic 
process  ;  hut  experiment  has  shown,  that  this  is  not  the  case, 
and  that  the  afl'ection  is  merely  due  to  the  loss  of  sensation, 
which  renders  it  possible  for  foreign  substances  to  remain  on 
the  cornea,  unremoved  by  a  reflex  motion  of  the  lid.  This 
disease,  therefore,  cannot  be  regarded  as  of  neuropathic 
origin,  in  the  strict  sense  of  the  term. 

Treatment  consists,  chiefly,  in  protection  of  the  cornea  by  a 
bandage  on  the  eye  ;  or,  by  keeping  the  lids  fastened  together 
with  a  dermic  suture. 

Infantile  Ulceration  of  the  Cornea,  with  Xerosis  of 

the  Conjunctiva,  first  described  by  von  Graefe,!      ^  ^ery 
rare  afl'ection,  of  which  a  few  cases  came  under  my  care  at 
von  Graefe's  chnique.    It  attacks  some  wretchedly  dehcate, 
marasmatic  children  early  in  the  first  year  of  life,  making 
its  appearance  at,  or  near,  the  centre  of  the  cornea.  Iritis 
always  supervenes  in  severe  cases.    That  portion  of  the 
bulbar  conjunctiva,  which  is  exposed  in  the  palpebral  aperture 
at  either  side  of  the  cornea,  undergoes  slight  epithelial  xerosis 
Ulceration  of  the  cornea  soon  comes  on,  through  necrosis  of 
the  layers  lying  over  an  interstitial  infiltration ;  and  this 
ulceration  spreads,  until  it  involves  the  whole  of  the  cornea,, 
except  a  very  narrow  margin.    Finally,  perforation,  with 
prolapse  of  the  iris,  and  panophthalmitis,  may  supervene. 

Both  eyes  become  aflfected,  as  a  rule,  although  the  disease 
usually  attacks  one  some  time  before  its  fellow.  The  patients 
almost  always  die  of  diarrhoea,  pneumonia,  etc. 

CW.-Streptococci  have  been  found^  in  the  corneal  ulcer, 
and  in  the  conjunctiva  ;  while  a  general  invasion  of  the 
vascular  system  of  the  whole  body  is  also  present.  To  ti  e 
latter  circumstance  are  referred  the  symptoms,  which  lead  to 
a  fatal  termination.   

^  A.v.  Graefe's  ArcJdv,  xii.,  pt.  2,  p.  250.  •  ,  i  „  s.-.n 

Leber  and  Wagenmaun,  A.  v.  Graefes  AroUv,  xxxiv.  4,  p.  2o0. 
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Treatment  is,  unfortunately,  of  very  little  avail ;  but  warm 
fomentations,  and  the  use  of  non-irritating  antiseptic  lotions, 
etc.,  are  indicated,  with  an  antiseptic  bandage.  Such  means 
as  may  promote  improvement  of  the  general  system  will,  of 
course,  be  employed. 

Dendriform  {BevSpov,  a  tree)  Keratitis.  This  is  a  rare 
affection,  to  which  attention  was  first  drawn  by  Hansen  Grut, 
of  Copenhagen.  It  is  a  very  superficial  and  chronic  ulcera- 
tion, with  but  little  infiltration  of  its  margins  or  floor,  and 
presenting  the  appearance  of  a  fine  groove  on  the  cornea. 
It  spreads,  chiefly,  over  the  central  region  of  the  cornea,  by 
throwing  out  branches  on  either  side.  The  pain  and  irrita- 
tion is  sometimes  severe,  and  again  bvit  slight,  or  quite 
wanting.  Some  permanent  opacity  often  remains,  when 
cure  has  been  effected. 

The  Cause  has  not  been  definitely  ascertained,  but  the 
peculiar  progress  of  the  affection  renders  it  almost  certain, 
that  some  special  microbe  is  engaged. 

Treatment. — I  have  found  the  actual  cautery  to  produce 
a  rapid  and  thorough  cure.  Scraping  with  a  sharp  spoon, 
with  the  subsequent  application  of  1  in  1,000  solution 
of  corrosive  sublimate  to  the  cornea,  is  recommended  by 
some. 

(6)    NON-ULCERATIVE    INFLAMMATIONS    OF    THE  CoRNEA.  

Abscess. — This  aftection  is  on  the  border-land  between  the 
ulcerative  and  non-ulcerative  infiammations  of  the  cornea  j 
for,  in  one  case  it  will  result  in  an  ulcer — usually  the  ulcus 
serpens — while  again  it  will  run  its  course  without  ulceration. 
The  abscesses  which  are  seated  in  the  more  superficial  layers, 
are  those  which  go  on  to  ulceration ;  those  in  the  deeper 
layers  are  less  likely  to  do  so. 

Abscess  diflers  from  infiltration,  in  that  the  pus  which 
forms  it  destroys  the  true  corneal  tissue — the  fibrillte  and 
fixed  corpuscles — and  does  not  merely  lie  between  them. 

Symptoms. — The  appearance  presented  is  that  of  a  yellowish 
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circumscribed  opacity,  more  intense  at  its  margin  than  at 
its  centre,  seated  at  or  near  the  middle  of  the  cornea,  and 
surrounded  by  a  liglit  grey  zone.    It  is  usually  round  in 
shape,  but,  when  situated  near  the  edge  of  the  cornea,  it  is 
apt  to  be  crescentic.    The  surface  of  the  cornea  just  over  the 
abscess  is  at  first  a  little  elevated  over  the  general  surface,  but 
later  on  becomes  flattened,  owing  to  a  falling-in  of  the  normal 
layers  anterior  to  the  abscess  ;  and  the  epithelium  of  the 
flattened  part  has  a  dull,  breathed-on  look.    The  rest  of  the 
cornea  may  also  lose  its  brilliancy,  although  in  a  much  less 
degree.    Hypopion,  and  iritis,  are  constant  attendants  xipon 
corneal  abscess.    There  is  much  injection  of  the  conjunctival 
and  ciliary  blood-vessels  ;  often  severe  pain  in  and  about  the 
eye  ;  and  blepharospasm.    Occasionally,  a  corneal  abscess  mil 
be  attended  by  but  little  pain,  or  other  irritation. 

Progress. — The  abscess  spreads  through  the  cornea,  usually 
in  some  one  direction ;  and  this  direction  is  incUcated,  by  the 
yellowish  opacity  being  more  intense  at  the  advancing  side 
of  the  abscess.  Before  long,  if  the  abscess  be  superficial,  the 
layers  of  cornea  covering  it  come  away,  and  the  condition  is 
changed  into  that  of  the  ulcus  serpens,  already  described. 
The  deeper  abscesses  spread  through  the  cornea  more  or  less 
widely,  and  ultimately  become  absorbed,  without  having 
caused  ulceration.  But,  even  these  abscesses  leave  consider- 
able opacity  behind.  Of  the  two,  the  process  which  ends  in 
ulceration  is  the  more  common. 

JEtiologi/.—Ahscess  is  the  result  of  infection  of  the  cornea 
with  pyogenic  organisms,  which  reach  it  either  from  without, 
through  some  traumatic  loss  of  substance  of  the  corneal 
opitheHum,  or  from  within,  by  the  agency  of  the  blood.  The 
micro-organisms  which  are  introduced  through  a  superficial 
loss  of  substance,  may  either  have  been  present  on  the  foreign 
body  which  produced  the  injury,  or  they  may  have  been 
present  in  the  conjunctival  sac.  Infection  through  the  blood 
is  occasionally  seen  in  some  acute  exanthematous  diseases, 
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such  as  scarlatina,  measles,  and  smallpox ;  more  especially  in 
the  latter,  in  its  convalescent  stage. 

Treatment. — Atropine,  warm  fomentations,  and  a  bandage. 
But,  if  these  mild  measures  do  not  in  a  day  or  so  arrest  the 
progress  of  the  abscess,  resort  must  be  had  to  the  actual  cautery. 

Dilfuse  Interstitial  Keratitis. — This  affection  occurs, 

most  commonly,  between  the  ages  of  five  and  fifteen. 

It  commences  at  some  one  part  of  the  margin  as  a  light- 
greyish  opacity,  accompanied  with  slight  injection  of  the 
ciliary  vessels.    The  rest  of  the  corneal  margin  soon  becomes 
similarly  affected ;  and  then,  gradually,  the  opacity  extends 
concentrically  into  the  cornea,  or  does  so  by  sending  in 
processes  which  afterwards  become  confluent.     In  this  way 
the    whole  cornea  becomes  affected  by  degrees ;  and  its 
epithelium  acquires  the  breathed-on,  or  ground-glass,  appear- 
ance, which  is  seen,  also,  in  acute  glaucoma.    The  opacity  lies 
in  the  deep  layers  of  the  true  cornea,  and  is  slightly  more 
intense  in  spots  here  and  there.    It  is  sometimes  only  a 
very  light  cloud,  while  again  the  cornea  may  be  so  opaque 
as  to  render  the  iris  quite  invisible.    When  the  whole  cornea 
has  become  opaque,  it  begins  to  clear  up  at  the  margin,  and 
the  central  portion  becomes  even  more  opaque  than  the 
margin  had  ever  been  :  a  fact  which  shows,  that  the  very 
cells  which  entered  the  cornea  at  its  margin,  have  advanced 
to  its  centre.    The  clear  margin  gradually  increases  in  width, 
until  only  a  rather  intense  central  opacity  is  left.  This 
central  opacity  slowly  breaks  up,  and  becomes  absorbed,  but 
not  always  completely  ;  and  then  considerable  and  permanent 
impairment  of  vision  may  remain.    Occasionally,  the  opacity 
commences  in  the  centre  of  the  cornea,  and  the  margin 
remains  clear  all  through.    Again,  a  very  intense  vascu^ 
larisation  (the   so-called  "salmon  patch")  may  gradually 
occupy  the  whole  cornea,  following  the  progress  of  the  opacity. 
Ihere  is  no  tendency  to  ulceration  in  this  affection  of  the 
deep  layers. 
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The  affection  is  often  accompanied  by  a  good  deal  of  pain 
and  blepliarospasm,  especially  in  the  vascular  forms.  It 
is  very  liable  to  be  complicated  with  iritis,  or  even  with 
iridocyclitis,  and  herein  lies  its  chief  danger.  The  iritis  is 
nsvtally  of  the  serous  form,  but  may  be  plastic,  and  opacities 
in  the  vitreous  humour  often  result  from  it.  Exudative 
choroiditis,  and  optic  neuritis,  also,  very  occasionally  com- 
plicate it.  The  tension  of  the  eyeball  in  these  cases  may  be 
much  diminished  for  a  time. 

The  acute  stage  of  the  disease  lasts  from  six  to  eight 
weeks,  or  longer.  But  the  entire  process  may  not  be  completed 
for  many  months,  and,  in  one  case  which  I  saw,  the  opacity 
did  not  begin  to  clear  away  for  eleven  months  after  the 
cornea  was  first  attacked,  the  whole  process  extending  over  a 
period  of  two  years. 

Both  eyes  invariably  become  affected,  although  not  always 
at  the  same  time,  the  second  eye  often  not  becoming  attacked 
until  the  inflammation  in  the  first  has  made  some  progress,  or, 
perhaps,  not  until  it  has  undergone  cure.  It  is  important  to 
acquaint  the  patient,  or  his  parents,  with  the  likelihood  of  this 
course  of  events,  in  the  very  commencement  of  his  treatment. 

Diffuse  interstitial  keratitis  occurs  also  in  adults,  but  I 
have  never  seen  it  in  persons  of  over  thirty  or  thirty-five 
years  of  age.  These  adult  cases  present  a  greater  variety  of 
type  than  those  in  children,  and,  on  the  whole,  they  are  less 
severe  in  character.  Most  commonly,  one  eye  alone  becomes 
diseased,  the  degree  of  opacity  is  often  slight,  the  extent  of 
diseased  cornea  limited,  the  duration  of  the  process  compara- 
tively sbort,  and  the  complete  clearing-up  relatively  frequent. 

Causes.— The  affection  is  more  common  in  girls  than  in 
boys  ;  and,  most  frequently,  appears  during  second  dentition, 
when  the  upper  incisors  are  being  cut ;  or,  at  puberty.  It 
depends  upon  some  serious  derangement  of  the  general 
nutrition;  and  this,  in  over  50  per  cent,  of  the  cases,  is 
inherited  syphilis,  a  fact  which  was  first  pointed  out  by 
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Mr.  Jonathan  Hutchinson.  The  children  are  generally  thin, 
ana?mic,  and  of  stunted  growth ;  with  flat  nose,  cicatrices 
at  the  angles  of  the  mouth,  often  more  or  less  deaf,  and 
the  peculiarities  of  the  incisor  teeth,  so  well  known  from 
Mr.  Hutchinson's  description,  are  present  in  about  one  half 
the  cases. 

Occiu-ring  in  adults,  the  affection  is  rarely  due  to  inherited 
syphilis,  although  acquired  lues  may  sometimes  be  taken  as 
its  cause ;  while,  again,  it  will  often  be  impossible  to  assign 
any  origin  for  it,  other  than  the  universal  one  of  exposure 
to  cold,  etc. 

Prognosis. — In  children,  in  view  of  the  possibility  of  an 
incomplete  clearing  of  the  cornea,  and  the  irregularity  of  its 
surface  which  the  process  may  cause  ;  as  well  as  of  the  serious 
complications  liable  to  supervene,  and  which  may  completely 
annihilate  vision  ;  the  prognosis  must  be  guarded — although 
by  no  means  hopeless — in  those  cases  where  the  opacity  is 
very  intense,  or  where  there  is  much  vascularity.  Yet,  in 
the  milder  ca'^es  a  very  favourable  prognosis  may  be  given. 
I  have  never  seen  the  affection  recur,  but  it  is  sr. id  to  do  so 
very  rarely. 

In  adults,  as  stated,  the  prognosis  is  much  more  favourable. 

Treatment. — In  the  early  stages  no  irritants  should  be 
locally  applied.  Atropine  is  important  for  the  prevention  of 
iritis,  or  of  posterior  synechise ;  and  the  use  of  warm  moisture, 
in  the  form  of  poultices  or  fomentations,  promotes  vascu- 
larisation,  and  hastens  absorption  of  the  cellular  elements, 
which  form  the  opacity.  When  the  acute  stage  is  ended, 
the  yellow  precipitate  ointment  may  be  employed  with  benefit, 
for  stimulating  the  absorbents  to  carry  off  the  remains  of 
the  opacity.  Massage  may  be  used  with  advantage  in  both 
stages,  to  disperse  the  infiltration.  In  the  severe  cases  I 
would  advise  a  course  of  mercurial  inunctions  continued  for 
several  weeks,  care  being  taken  not  to  allow  stomatitis  to 
exceed  very  moderate  bounds.    In  mild  cases  a  tonic  plan 
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of  treatment,  with  iodide  of  iron  and  cod-liver  oil,  is  the 
most  suitable.  ■ 

In  advilts,  where  it  is  desirable  to  use  mercurial  treatment, 
a  good  method  is  the  hypodermic  injection  of  perchloride  of 
mercury,  -j^  to  -gV  g^"-  oi^ce  a  day.  From  this  I  have  had 
satisfactory  results,  but  mercurial  inunctions  also  answer 
well,  and  are  less  painful. 

Counter-irritation,  in  the  form  of  blisters  to  the  temple,  or 
a  seton  in  the  scalp,  is  extensively  employed  by  some  surgeons. 
I  have  never  adopted  this  treatment,  as  I  doubt  its  value, 
and  am  loath  to  add  a  worry  to  the  trovibles  inseparable 
from  so  wearisome  a  disease. 

Keratitis  Punctata  is  a  condition  which  occurs  in  serous 
iritis,  in  serous  cyclitis,  and  in  sympathetic  ophthalmitis 
(chap.  X.).    It  is  never  a  primary  disease  of  the  cornea. 

It  is  due  to  the  deposit  of  minute  beads  of  lymph  on  the 
membrane  of  Descemet,  which  gives  to  the  affected  part  of 
the  cornea  a  finely  dotted  appearance.  The  lymph  is  usually 
found  only  on  the  lower  quadrant  of  the  cornea — because 
it  gravitates  to  the  lowest  part  of  the  anterior  chamber- 
in  a  triangular  space,  of  which  the  base  is  at  the  corneal 
margin,  while  its  apex  is  directed  towards  the  centre  of  the 
cornea. 

When  the  process,  which  gives  rise  to  this  condition,  passes 
off  rapidly,  the  cornea  is  restored  to  its  normal  state.  But, 
when  the  primary  disease  is  chronic,  the  nutrition  of  the  true 
cornea,  in  the  triangular  space  correspondmg  to  the  deposit 
of  lymph,  is  apt  to  be  interfered  with — by  reason  of  de- 
generation of  the  endothelium  of  Descemet's  membrane, 
which  protects  the  cornea  from  the  aqueous  humour— so 
that  it  becomes  intensely,  and  permanently,  opaque. 

Sclerotising"  Opacity  of  the  cornea  sometimes  complicates 
scleritis,  affecting  the  cornea  in  the  neighbourhood  of  the 
scleral  affection,  but  not  extending  more  than  2  to  3  mm.  into 
the  cornea,  except  in  very  severe  cases.     It  is  an  intense 
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wLite  opacity,  situated  in  the  true  cornea,  aud  is  apt  to 
remain  as  a  permanent  opacity,  even  when  the  scleritis 
vmdergoes  cure.  In  such  cases  of  sclero-keratitis,  iritis  is 
often  present. 

Treatment. — Warm  fomentations,  massage,  and  the  treat- 
ment of  whatever  diathesis  (rheumatism,  syphilis)  may  be 
taken  as  giving  rise  to  the  scleritis. 

Ribandlike  Keratitis  (Transverse  Calcareous  Film  of 
the  Cornea ;  Calcareous  Film  of  the  Cornea). — This  is  an 
alteration  which  occurs  chiefly  in  the  cornese  of  eyes  destroyed 
by  severe  intraocular  processes,  such  as  iridocyclitis, 
sympathetic  ophthalmitis,  glaucoma,  etc.  It  occupies  that 
transverse  strip  of  the  cornea,  which  is  uncovered  in  the 
commissure  of  the  eyelids  during  waking.  It  usually  com- 
mences on  the  inner  margin  of  the  cornea,  but  soon  appears 
at  the  outer  margin,  and  advances  from  each  direction 
towards  the  centre,  where  the  two  sections  join.  It  presents 
the  appearance  of  a  greyish-brown  opacity,  with,. in  many,  but 
not  in  all,  casei,  white  calcareous  deposits  in  and  under  the 
epithelium.  Magnus^  points  out  that  in  blind  eyes  which 
are  constantly  rolled  upwards,  the  opacity  is  found,  not  in 
the  central  transverse  section  of  the  cornea,  but  in  its  lower 
third ;  and  from  this  circumstance  he  argues,  that  the  chief 
factor  for  its  production  is  expostire  of  the  part  affected.  He 
believes,  moreover,  that  so  large  a  proportion  of  the  affected 
eyes  having  suffered  severely  in  their  general  nutrition, 
indicates  that  the  opacity  is  a  further  development  of  this 
malnutrition.  He  proposes  for  the  affection  the  name 
Keratitis  trophica. 

ECTASIES  OF  THE  COENEA. 

Staphyloma  Corneae  is  the  result  of  a  perforating  ulcer 
of  the  cornea.     This,  having  healed,  may  present  a  weak 
cicatrix,  which  becomes  bulged  forwards  by  even  the  normal 
'  Jilin.  MonatsU.f.  Avfjenhcillmnde,  February  .1883,  p.  45. 
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intraocular  tension  (Figs.  82  and  83).  If  tlie  iris  be  not 
involved  in  this  cicatrix,  the  anterior  chamber  will  be  made 
deeper  (Fig.  83). 

Staphyloma  corneas,  in  which  the  iris  is  involved,  is  pro- 
bably a  more  common  condition  than  the  above. 

When  the  ulcer  is  large,  a  correspondingly  large  portion 
of  iris  is  liable  to  become  prolapsed  into  it,  and  to  form  a 
bulging  mass  outside  the  eye.  This  may  burst  and  collapse, 
and  a  flat  cicatrix  may  be  formed.  Or,  if  it  do  not  rupture, 
it  may  form  what  is  termed  a  partial  staphyloma  of  the 
cornea  and  iris,  the  latter  becoming  consolidated  by  the 
formation  of  a  layer  of  connective  tissue  over  it. 


Fig.  83.    {Pagensteoher.)  Fig.  84.  {Fagcnsteclier.) 

If  the  whole,  or  a  very  large  part,  of  the  cornea  be  destroyed 
by  an  ulcer,  the  iris  is  completely  exposed.  It  soon  begins  to 
be  covered  with  a  layer  of  lymph,  which  •  develops  into  an 
opaque  cicatricial  membrane.  Should  this  not  be  strong,  the 
normal  intraocular  tension  is  sufficient  after  a  time  to  make 
it  bulge  ;  or,  increased  intraociilar  tension  may  arise,  in  conse- 
quence of  further  changes  within  the  eye,  and  then  bulging 
of  the  pseudo-cornea  more  siirely  comes  on,  and  the  condition 
is  termed  total  staphyloma  of  the  cornea.  Sometimes  a  total 
staphyloma  has  a  lobulated  appearance,  owing  to  the  pseudo- 
cornea  having  some  fibres  stronger  than  others,  and  hence 
the  name  given  to  the  condition,  from  arafpuXi],  a  bunch  of 
gi-apes.  Such  staphylomata  are  apt  to  gradually  increase  to 
a  very  large  size. 
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Treatment. — In  cases  of  partial  staphyloma,  whei*e  a  clear 
portion  of  the  cornea  remains,  an  iridectomy  is  frequently 
indicated  for  the  reduction  of  the  tension — so  that  further 
bulging  may  be  arrested — as  well  as  for  the  sake  of  the  ar- 
tificial pupil,  which  may  improve  sight,  in  cases  where  the 
normal  pupil  is  obliterated  by  corneal  opacity.  When,  sight 
having  been  lost,  the  staphyloma  is  very  bulging,  or  when 
total  staphyloma  is  present,  enucleation  of  the  eyeball,  or 
one  of  the  following  operative  measures,  must  be  adopted. 


Fig.  85. 

Ahscision. — A  Beer's  cataract  knife  being  passed  through 
the  base  of  the  staphyloma,  with  its  edge  directed  upwards, 
the  upper  two-thirds  of  the  staphyloma  are  separated  off, 
while  the  remaining  third  is  detached  by  means  of  a  scissors. 
If  the  lens  be  present,  it  must  now  be  removed.  The  wide 
opening  becomes  filled  up  with  granulations,  and  cicatrises 
over. 

In  de  Wecker's  ^  method  the  opening  is  closed  with  con- 
junctival sutures.    Pie  begins  the  operation  by  separating  the 
conjunctiva  all  round  the  margin  of  the  cornea,  and  then 
'  Chirurgie  Oculaire,  p.  188., 
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loosening  it  from  the  eyeball  nearly  as  far  back  as  its 
equator.  Eour  sutures  (a,  h,  c,  d),  of  different  colours,  are 
then  passed  through  the  conjunctiva  about  2  to  3  mm.  from 
the  margin  of  the  wound,  as  represented  in  Fig.  85.  In 
order  to  keep  the  field  of  operation  clear,  the  ends  of  two 
of  these  "sutures  are  laid  over  on  the  nose,  while  the  others 
are  laid  over  on  the  temple.  The  staphyloma  is  now  abscised, 
and  the  sutures  drawn  together  and  tied.  The  conjunctival 
scar,  de  Wecker  states,  can  be  tattooed  in  the  centre  at  a 
later  period,  and  by  this  means  the  wearing  of  an  artificial 
eye  made  unnecessary. 

The  late  Mr.  G.  Critchett  proposed  the  following  method, 
which  has  met  with  much  approval : — The  base  of  the  staphy- 
loma is  transfixed  with  four  or  five  curved  needles  passed  from 
above  downwards  a  t  regular  intervals  (Fig.  86),  the  punctvires 

and  counter-punctures  being 
in  the  sclerotic,  at  points  half- 
way between  the  margin  of 
the  staphyloma  and  the  in- 
sertion of  the  recti  muscles. 
With  a  sharp  knife  the 
staphyloma  is  now  divided 
horizontally,  the  incision 
running  from  the  insertion 
of  the  external  rectus  to  that 
of  the  internal  rectus ;  and 
then  the  two  halves  of  the  staphyloma  are  abscised  with 
scissors,  the  line  of  abscision  lying  some  2  mm.  from  the 
points  o?  entrance  and  exit  of  the  needles.  The  latter  are 
now  drawn  through  and  the  sutures  tied,  so  that  the  edges 
of  the  sclerotic  may  be  applied  to  each  other  as  accurately 
as  possible.  The  resulting  stump  (Fig.  87)  is  capable  of 
carrying  an  artificial  eye  without  becoming  irritated. 

The  foregoing,  and  other,  methods  of  abscision  are  only 
applicable,  where  the  tension  is  either  low  or  normal.  If 


Fig.  86. 
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it  be  high,  the  liability  to  intraocular  htemorrhage  during 
the  operation  makes  enucleation,  evisceration,  or  Mules's 
operation,  more  suitable  proceedings.  Indeed  I,  and  probably 
most  surgeons,  would  now 


employ  one  of  the  two  lat- 
ter operations  in  all  these 
cases. 

Evisceration  (Exentera- 
tion) was  proposed  about 
the  same  time  by  Professor 
Graefe,  of  Halle,^  to  prevent 
death  from  meningitis  after 
the  removal  of  suppurating 
globes,  and  by  Mr.  Mules,^ 


Fig.  87. 


of  Manchester,  chiefly  to  take  the  place  of  enucleation  in 
cases  of  sympathetic  ophthalmitis.  There  are  some  who 
are  opposed  to  its  employment  in  those  cases;  but,  for 
staphyloma  of  tho  cornea,  it  cannot  meet  with  any  such 
opposition. 

The  cornea  is  removed  by  making  an  incision  with  a  Graef  e's 
knife,  so  as  to  include  one  half  of  the  corneo-scleral  margin, 
and  then  completingt  he  circumcision  with  scissors.  All 
the  contents  of  the  globe  are  then  evacuated  by  means  of 
Mr.  Mules's  scoop,  care  being  taken  to  remove  the  choroid 
unbroken,  by  carefully  peeling  it  from  the  sclerotic  margin 
backwards,  until  it  is  only  held  at  the  lamina  cribrosa.  The 
scoop  IS  then  used  to  lift  the  separated  unbroken  choroid, 
and  Its  other  contents,  out  of  the  globe. 

Finally,  the  margins  of  the  sclerotico-conjunctival  wound 
are  drawn  together  with  a  few  points  of  suture.  The  whole 
proceedmg  should  be  done  with  strict  antiseptic  precautions, 

t^L^'T^-  "^"^  °f  ^'^^^^  -  1 

&,0U0  sx,lution  of  corrosive  sublimate,  before,  during,  and 
^f^!^l^te_opei^^  ,f         gj^^^  ^^^^ 


Centralbl.f.  Augenlicilli.,  1884,  p.  378. 


'  IhUl.,  1885,  p.  32. 
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carefully  washed  out  with  the  solution  in  a  full  stream. 
The  result  is  a  good  and  freely  movable  stump  for  the 
application  of  an  artificial  eye. 

Mules  s  Ojyeration. — This  proceeding,  a  modification  of  the 
foregoing,  was  also  proposed  by  Mr.  Miiles'  for  cases  of 
threatened  sympathetic  ophthalmitis,  and,  like  simple  eviscera- 
tion, has  not  yet  met  with  universal  acceptance  in  those  cases. 
Its  object  is  to  provide  a  still  better  stump  for  the  artificial 
eye,  by  the  insertion  into  the  scleral  cavity  of  a  hollow  glass 
ball,  called  an  "  Artificial  Vitreous  Hvimour."  It  is  per- 
formed as  follows  : — 

The  cornea  is  removed — the  conjunctiva  having  first  been 
freed  from  the  scleral  edge  towards  the  equator  of  the  eye- 
■ball — and  the  contents  of  the  eyeball  evacuated,  as  in  simple 
evisceration.    The  opening  is  now  enlarged  vertically,  to 
admit  of  the  introduction  of  one  of  the  glass  spheres.  This 
introduction  is  best  effected  by  means  of  a  special  instrument 
designed  for  the  purpose  by  Mr.  Mules.    The  spheres  are 
made  ^  in  several  sizes  to  suit  difierent  cases,  and  it  is  well 
not  to  use  the  largest  which  will  fit  into  any  given  eye.  The 
margins  of  the  sclerotic  opening  are  now  united  vertically  by 
some  points  of  interrupted  suture  ;  for  which  purpose  I  prefer 
.  sHk  to  catgut,  as  the  latter  is  apt  to  undergo  absorption 
before  complete  union  has  taken  place.    The  conjunctival 
opening  is  then  closed,  by  another  set  of  sutures  placed  at 
right  angles  to  the  sclerotic  line  of  closure.    Similar  anti- 
septic precautions  are  required  as  in  simple  evisceration,  and 
care  must  be  taken  that  all  bleeding  in  the  cavity  has  ceased 
-before  the  glass  sphere  is  inserted.    Before  the  lids  are 
closed,  the  anterior  surface  of  the  globe  is  well  covered  with 
powdered  iodoform.    A  firrh  antiseptic  bandage  is  applied.  I 
do  not  dress  the  eye  for  forty-eight  hours,  and  after  that 
once  every  twenty-four  hours,  using  the  corrosive  sublimate 

'  Trans.  Oplithal.  Soc,  vol.  v.,  p.  200. 
By  Messrs.  ArmstroBg,  of  Deansgate,  Manchester. 
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solution  freely,  and  iodoform.  There  is  generally  some 
reaction,  consisting  of  chemosis,  swelling  of  the  eyelids,  and 
pain,  and  sometimes  these  symptoms  are  very  marked, 
especially  if  rather  too  large  a  sphere  has  been  employed. 
In  the  course  of  a  week  or  so  this  all  passes  off,  and  a  very 
perfect  stump  is  obtained. 

To  prevent  excessive  reaction,  Mr.  Mules  burrows  into  the 
orbit  at  the  outer  side,  so  that  the  points  of  the  scissors  may 
penetrate  well  beyond  the  back  of  the  globe,  and  then  intro- 
duces deeply  a  drain  of  gold  wire,  such  as  is  used  by  dentists, 
bringing  it  out  between  the  lids  at  the  oiiter  canthus.  An 
icebag  is  applied.    The  drain  is  left  in  about  three  days. 

The  danger  that  the  glass  sphere  may  get  broken  by  a  blow 
upon  the  eye  has  been  put  forward  as  an  objection  to  this 
method.  No  doubt  it  is  an  accident  which  may  occur,  and 
would  then  necessitate  the  enucleation  of  the  eye ;  but  no 
case  of  the  kind  has  as  yet  been  recorded,  although  the  opera- 
tion has  been  ha  usj  for  five  years.  Silver  spheres,  instead 
of  those  of  glass,  have  been  sometimes  employed  to  obviate 
the  danger  referred  to.  I  practise  this  method  a  great  deal, 
and  I  can  heartily  recommend  it.  The  only  trouble  I  have 
had  with  it  is,  that  sometimes  the  sclerotic  opening  does  not 
close  well,  and  the  glass  ball  has  to  be  removed.  The  case 
then  becomes  one  of  simple  evisceration. 

Conical  Cornea. — In  this  the  cornea  is  altered  in  shape 
to  that  of  a  cone.  The  change  is  due  to  an  atrophic  process 
m  the  cornea,  especially  at  its  centre,  in 
consequence  of  which  the  normal  intra- 
ocular ten.sion  acts  on  it,  so  as  to  distort 
it  into  the  form  represented  in  Fig.  88. 
The  cornea  remains  clear,  except  some- 
times just  at  the  apex  of  the  cone,  where  '"'""Fia.  S8. 
a  slight  nebula  may  be  present.  The  condition  is  easy  of 
diagnosis  in  its  advanced  stages,  but  in  its  commencement  it 
may  not  be  so.    The  hght  reflected  from  the  ophthalmoscope 
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on  the  cox'nea  gives  rise  to  reflections,  of  which  the  shape  is 
characteristic,  and  this  aids  in  the  diaguo,-;is  of  the  early  stages. 

The  process  begins  in  early  adult  life,  progresses  slowly, 
never  leads  to  rupture  or  ulceration  of  the  cornea ;  and, 
finally,  after  many  years,  ceases  to  progress,  but  does  not 
undergo  cure.  Both  eyes  are  apt  to  become  attacked,  one 
after  the  other.  The  disturbance  of  vision  is  very  great, 
owing  to  the  extreme  irregular  astigmatism  produced. 

Treatment. — Glasses  (spherical,  cylindrical,  or  hyperbolic) 
and  stenopteic  apparatus  are  usually  of  little  value,  but 
should  be  experimented  with  in  each  case. 

A  few  cases  are  reported  in  which  the  keratoconus  was 
much  reduced,  and  vision  greatly  bettered,  by  instillations  of 
eserine  and  the  application  of  a  pressure  bandage  continued 
for  several  months. 

But  it  is  upon  operative  measures  we  must  chiefly  rely  in 
this  afi:ection  for  any  improvement  in  sight. 

Yon  Graefe's  Method  consists  in  flattening  the  cornea  by 
the  production  of  an  ulcer  on  the  apex  of  the  cone,  and  the 
resulting  cicatricial  contraction.    From  the  surface  of  the 
cornea,  a  little  to  one  side  of  the  apex  of  the  cone,  a  morsel 
of  corneal  substance  is  removed  with  a  cataract  knife,  care 
being  taken  not  to  open  the  anterior  chamber.    On  the 
second  day  after  this  proceeding  the  wound  is  touched  with 
mitigated  lapis  (solid),  and  this  is  repeated  every  third  day 
for  a  fortnight  or  three  weeks.    Paracentesis  of  the  anterior 
chamber  is  then  performed  through  the  floor  of  the  ulcer, 
and  the  aqueous  humour  is  evacuated  every  second  day  for 
a  week,  after  which  the  heahng  process  is  aUowed  to  take 
its  course.    A  bandage  must  be  worn  during  the  whole 
course  of  the  treatment.    Finally,  when  the  contraction  and 
consequent  flattening  are  completed,  a  narrow  iridectomy  may 
be  necessary,  in  consequence  of  the  central,  or  almost  central, 
and  rather  intense  corneal  opacity. 

In  Bader's  Method  a  small  elliptical  flap  of  the  cornea  at 
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its  apex  is  removed,  and  the  margins  are  brought  together  by 
one  or  two  fine  sutnres.  The  sutures  are  omitted  by  many 
surgeons  as  xiseless,  and  as  liable  to  cause  irritation.  Opinion 
is  divided  as  to  whether  the  ellipse  should  lie  vertically  or 
horizontally  in  the  cornea.  Anterior  synechia  takes  place  in  a 
large  number  of  the  cases,  and  a  subsequent  optical  iridectomy 
is  always  required.  I  have  myself  no  experience  of  this 
operation,  but  it  is  said  to  be  attended  with  unusual  risk  of 
suppuration  of  the  coi'nea,  going  on  to  destruction  of  sight. 

Sir  William  Bowman's  Method  consisted  in  cutting  a  disc 
on  the  apex  of  the  cornea  with  a  small  trephine,  and  then 
severing  this  disc  with  forceps  and  cataract  knife.  Cicatrisa- 
tion of  the  wound  produces  the  desired  flattening  of  the  cone. 
Septic  infection  is  here  also  a  danger,  although  it  has  not 
come  under  my  own  observation. 

I  have  myself,  in  one  case,  employed  the  electro-cautery 
to  pi'oduce  the  desired  loss  of  substance  on  the  apex  of  the 
cone,  but  I  am  ncu  as  yet  in  a  position  to  speak  of  the 
ultimate  result.  I  believe  that  others  have  used  the  electro- 
cautery with  good  result  for  sight.  The  proceeding  is  free 
from  all  risk  of  septic  infection. 

With  the  same  object  some  surgeons  have  had  recourse  to 
Multiple  Puncturings  of  the  apex  of  the  cone  with  a  fine 
cataract  needle.  The  summit  of  the  cone  is  transfixed  from 
three  to  six  times  at  each  sitting,  and  this  may  be  repeated 
at  intervals  of  two  weeks  or  more.  The  first  effect  of  the 
punctures  is  to  allow  some  of  the  aqueous  humour  to  escape 
and  then  the  eye  is  firmly  supported  with  a  bandage.  The 
pupil  is  kept  under  the  influence  of  eserine.  Eventually,  a 
net-work  of  cicatricial  tissue  forms,  which  flattens  the  cone 
without  giving  rise  to  much  corneal  opacity. 

TUMOUES  OF  THE  COENEA. 
Primary  tumours  of  the  cornea  are  extremely  rare.  Epi- 
thelioma and  sarcoma  have  theii-  origin  not  in  the  cornea, 
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but  in  the  limbus  conjunctiva}  (p.  118).  Dermoid  tumours 
are  usually  seated  partly  on  the  conjunctiva  and  partly  on  the 
cornea  (p.  117). 

Injubies  of  the  Cornea. 
Foreign  Bodies  in  the  Cornea,  such  as  morsels  of  iron, 

stone,  coal,  etc.,  are  amongst  the  most  common  accidents  of 
the  entire  body.  The  pain  caused  by  these  foreign  bodies  is 
very  considerable,  as  may  be  imagined,  when  the  rich  nervous 
supply  of  the  cornea  is  remembered. 

The  dangers  which  may  follow  on  the  presence  of  a 
foreign  body  in  the  cornea,  depend  partly  upon  the  infec- 
tion or  non-infection  of  the  foreign  body,  and  partly  upon 
the  depth  at  which  it  is  buried  in  the  cornea.  The  deeper 
a  foreign  body  lies,  the  more  difficult  will  be  its  removal,  and 
the  greater  must  be  the  laceration  of  the  cornea  caused  by 
its  removal.  A  foreign  body  which  carries  infection  upon  it, 
will  be  more  likely  to  set  up  serious  inflammatory  reaction, 
than  one  which  is  aseptic  or  nearly  so.  For  this  reason,  it  is 
important  to  ascertain,  if  possible,  the  origin  of  the  foreign 
body,  although  an  apparently  aseptic  origin  must  not  set  all 
suspicion  on  this  point  at  rest. 

Many  foreign  bodies  are  so  small  as  to  defy  detection,  until 
the  cornea  is  searched  with  the  oblique  light,  an  aid  which 
should  always  be  made  use  of,  whenever  the  symptoms,^  or 
history,  in  the  remotest  way  suggest  the  presence  of  a  foreign 
body. 

A  foreign  body  which  lies  only  in  the  epithelium,  or  m  the 
superficial  layers  of  the  cornea,  is  easily  removed.  The  eye 
having  been  thoroughly  cocainised,  the  patient  is  seated,  and 
leans  his  head  against  the  chest  of  the  surgeon,  who  stands  be- 
hind him.  With  the  index-finger  of  the  left  hand  the  surgeon 
then  lifts  the  upper  lid  of  the  injured  eye,  pressing  the  margin 
of  the  lid  upwards  and  backwards,  while  with  the  second 
finger  he  depresses  the  lower  lid  in  a  similar  manner,  and 
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between  these  two  fingers  he  can,  to  a  great  extent,  restrain 
the  motions  of  the  eyeball.  The  foreign  body  is  now  to  be 
pricked  owt  of  the  cornea  with  a  special  needle,  with  as  little 
injury  of  the  general  surface  as  possible,  the  patient  all  the 
while  directing  his  gaze  steadily  at  some  given  point.  If  the 
foreign  body  be  deep  in  the  layers  of  the  cornea,  it  must  be 
dug  out,  as  it  were ;  and  a  minute  gouge  is  made  for  this 
purpose. 

Care  must  be  taken  not  to  infect  the  cornea  in  the  removal 
of  a  foreign  body,  and  consequently  thorough  antiseptic  pre- 
cautions must  be  taken.  After  the  foreign  body  is  removed 
the  place  where  it  was  seated  should  be  washed  with  a  1 
in  5,000  solution  of  corrosive  sublimate.  A  bandage  is 
worn  until  the  epithelium  is  regenerated — i.e.  for  several 
days. 

Everv  surgeon  and  general  practitioner  should  possess  the 
two  small  instruments  required  for  the  removal  of  superficial 
corneal  foreign  bcaies,  and  should  understand  the  use  of  them. 
The  magnet  is  almost  useless  for  the  removal  even  of  super- 
ficially seated  foreign  bodies  in  the  cornea. 

Sometimes  a  foreign  body  in  the  cornea  will  protrude 
somewhat  into  the  anterior  chamber,  and  there  is  danger  in 
the  attempts  at  removal  that  it  may  be  pushed  farther  on, 
and  fall  into  the  anterior  chamber.  Here  it  is  necessary  to 
pass  a  keratome  through  the  cornea,  and  behind  the  foreign 
body,  so  as  to  provide  a  firm  base  against  which  to  work  ; 
or,  the  instrument  may  be  made  to  push  the  foreign  body 
forwards. 

Simple  Traumatic  Losses  of  Substance  of  the  surface 

of  the  cornea,  involving  the  most  anterior  layers  of  the  true 
cornea,  or  perhaps  merely  the  epithelium,  are  very  common, 
from  rubs  or  scratches  with  branches  of  trees,  finger-nails, 
etc.,  etc.  These  injuries  heal  readily  by  protecting  the  eye 
with  a  bandage  ;  but  when  neglected,  or  if  septic  matter  have 
been  introduced  when  the  injury  occurred,  or  if  it  be  present 
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in  the  conjiTnctiva  or  lacrimal  sac,  these  losses  of  substance 
are  capable  of  forming  the  starting-point  of  corneal  abscess, 
ulcus  serpens,  etc. 

Opacities  of  the  Coenea. 

Nebula.  Macula.  Leucoma. — These  terms  are  applied 
to  opacities  in  the  cornea,  of  varying  degrees,  the  result  of 
some  diseased  process,  or  consequent  upon  an  injury.  The 
first  term  is  used  for  very  slight  opacities,  often  discoverable 
only  with  oblique  illumination.  Macula  indicates  a  more 
intense  opacity,  recognisable  by  daylight.  Leucoma  is  a 
completely  non-translucent  and  intensely  white  opacity,  the 
result  always  of  an  ulcer,  which  has  destroyed  most  of  the 
true  corneal  tissue  at  the  affected  place  ;  indeed,  it  is  often 
the  result  of  an  ulcer  which  has  eaten  its  way  through  the 
cornea.  In  these  latter  cases  the  iris  may  have  become 
adherent  in  the  corneal  cicatrix,  and  then  the  term  leucoma 
adhterens  is  employed. 

Very  often,  eyes  with  a  nebulous  condition  of  the  cornea  of 
old  standing  are  myopic.  It  is  probable  that  this  myopia  is 
produced  by  the  habitual  close  approximation  of  objects  to 
the  eye,  owing  to  the  diminished  acuteness  of  vision  from  the 
opacity  of  the  cornea. 

Treatment. — Little  or  nothing  can  be  done  to  reduce  these 
opacities.  In  slight  and  fresh  cases,  massage  may  render 
them  less  intense. 

In  nebulous  cornea  a  stenopaic  apparatus  often  improves 
the  sight.  This  consists  in  a  metal  plate  with  a  small  central 
hole  or  slit,  which  is  placed  before  the  patient's  eye  in  a 
spectacle  frame.  By  this  arrangement  a  large  portion  of  the 
rays  which  pass  through  irregular  parts  of  the  cornea,  and 
which  merely  confuse  the  sight,  are  cut  ofi*.  Where  myopia 
is  present  the  suitable  concave  glasses  for  distant  vision 
should  be  prescribed. 

Tor  leucoma  The  Operation  of  Tattooing  has  been  proposed 
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by  de  Wecker,  and  is  a  valuable  proceeding  for  improvement 
of  the  appearance  of  tbe  eye.    Either  the  whole  surface  of 
the  leucoma  may  be  tattooed,  or  only  part  of  it ;  e.g.  its  centre, 
in  order  to  represent  a  pupil.    The  material  used  is  fine 
Indian  ink,  rubbed  into  a  very  thin  paste.    The  eye  having 
been  cocainised,  the  leucoma  is  spread  over  with  this  paste, 
and  then  covered  with  innumerable  punctures  by  means  of  de 
Wecker's  multiple  tattooing-needle,  each  stab  of  which  carries 
into  the  corneal  tissue  some  of  the  black  pigment.  The 
colouration  continues  sufficiently  intense  for  some  months,  but 
then  often  begins  to  get  pale ;  owing,  probably,  to  the  pigment 
falling  out  of  the  punctures.    A  better  method  of  tattooing, 
by  which  the  pigmentation  lasts  longer,  is  performed  with 
de  Wecker's  single  grooved  needle.    The  pigment  is  placed  in 
the  groove  of  the  instrument,  which  is  then  passed  into  the 
true  cornea,  a  long  canal  being  made  in  a  plane  parallel  to  its 
surface.    On  withdrawal  of  the  neecUe  the  pigment  remains 
behind.    A  large  number  of  such  canals  must  be  made  in 
close  proximity  to  each  other,  until  the  desired  intensity  of 
colour  is  obtained. 

In  cases  where  the  whole  cornea  is  leucomatous,  and,  con- 
sequently, where  no  restoration  of  sight  can  be  obtained  by 
means  of  an  artificial  pupil,  Tvansflantation  of  a  Portion  of 
Clear  Cornea  from  a  rabbit's  eye,  or  from  a  freshly  enucleated 
human  eye,  has  been  repeatedly  performed  by  ophthalmolo- 
gists m  various  parts  of  the  world.  Very  many  of  these 
operations  have  been  perfectly  successful  in  a  surgical  sense, 
^■e.  m  so  far  as  the  healing-in  of  the  transplanted  flap  was 
concerned  ;  but,  with  two  exceptions,  they  all  ended  in  dis- 
appointment, in  consequence  of  the  flap  not  retaining  its 
transparency.  In  the  course  of  a  week  or  two,  the  trans- 
planted portion  invariably  became  as  opaque  as  the  leucoma 
had  been  before.  The  mode  of  proceeding  consisted  in 
removing  a  portion  of  the  leucoma  with  a  trephine,  and  then, 
with  the  same  instrument,  cutting  a  disc  out  of  the  clear 
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cornea  to  be  utilised,  and  inserting  it  into  the  opening  in 
the  leiicoma. 

Various  theories  were  formed  to  account  for  the  occurrence 
of  the  opacity  in  the  tran.splanted  flap,  but  into  all  of  these 
it  , is  unnecessary  to  enter.  .  Von-  Hippel  ^  came  to  the  conclu- 
sion, that  the  onset  of  the  opacity  was  due  to  the  entrance 
of  the  aqueous .  humour  into  the  s^ibstance  of  the  cornea, 
owing  to  the  solution  of  continuity  in  its  posterior  epithelium  ; 
Leber's  experiments  ^  having  shown  that,  unless  this  epithe- 
lial layer  be  intact,  the  transparency  of  the  cornea  cannot 
be  maintained.    Yon  Hippel,  acting  on  this  theory,  applied 
a  trephine  to  the  leucoma  as  deep  as  the  posterior  elastic 
lamina,  and  then  dissected  off  the  superficial  layers  contained 
within  the  ring,  leaving  only  the  posterior  elastic  lamina 
and  posterior  epithelium.    With  the  same  trephine  he  then 
excised  a  disc  of  its  entire  thickness  from  a  rabbit's  cornea, 
and  applied  it  to  the  wound.    Iodoform  was  dusted  over  this, 
and  a  bandage  applied.    Healing  took  place  readily,  and, 
twenty  months  afterwards,  the  flap  continued  transparent, 
and  vision  =  Yon  Hippel  has  had  some  other  suc- 

cessfvil  cases. 

Sclerotising  Opacity  of  the  cornea  sometimes  complicates 
scleritis,  affecting  the  cornea  in  the  neighbourhood  of  the 
scleral  affection,  but  not  extending  more  than  2  to  3  mm. 
into  the  cornea,  except  in  very  severe  cases.  It  is  an 
intense  white  opacity,  situated  in  the  true  cornea,  and  is  apt 
to  remain  as  a  permanent  opacity,  even  when  the  sclentxs 
undergoes  cure.  In  such  cases  of  sclero-keratitis,  iritis  is 
often  present. 

Treatment.— SR^rm  fomentations,  massage,  and  the  tieat- 
ment  of  whatever  diathesis  (rheumatism,  syphilis)  may  be 
taken  as  giving  rise  to  the  condition.  _ 

'  Arcus  Senilis^-This^^^ 

T'^M.cUr  OpMlial.  OeseUschaft  zu  HeUUlherg,  1S86,  p.  54. 
2  A.  von  Oraefe's  ArcJuv,  vol.  xix.,  p.  87. 
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the  cornea  without  previous  inflammation.  It  presents  the 
appearance  of  a  gi-eyish  line  near  the  margin  of  the  cornea 
aud  all  round  it,  most  marked  above  and  below,  and  never 
advancing  farther  towards  its  centre.  It  is  most  common  in 
elderly  people,  but  is  sometimes,  seen  in  youth,  and  even  in 
childhood.  No  functional  changes  are  caused  by  it,  nor  does 
it  interfere  with  the  healing  of  a  wound  which  may  be  made 
in  that  part  of  the  cornea.  Arcus  senilis  is  caused  by  fatty 
degeneration  of  the  corneal  cells  and  fibrillfe,  and  is  not  a 
sclerosis,  as  is  stated  by  some  authors. 


CHAPTER  IX. 


DISEASES  OF  THE  SCLEROTIC. 

Inflammation  o£  the  sclerotic  is  not  a  common  disease, 
although  the  diagnosis  "  scleritis "  is  often  made  by  inex- 
perienced persons,  every  "  redness  of  the  white  of  the  eye  " 
being  taken  for  inflammation  of  the  sclerotic.  Beginners 
are  warned  against  this  error.  Iritis,  cyclitis,  and  conjunc- 
tivitis, as  well  as  scleritis,  cause  redness  of  the  white  of  the 
eye. 

The  diagnosis  from  conjunctivitis  is  easily  made  by  ob- 
serving whether  the  conjunctival  vessels  can  be  moved  over 
the  afiected  part  or  not ;  while  in  iritis  and  cyclitis  the  ciliary 
injection  is  confined  to  the  part  immediately  surroimding  the 
cornea.    Moreover,  in  iritis  the  appearances  of  the  iris  itself 
are  conclusive ;  and  in  scleritis,  as  will  just  now  be  seen,  the 
appearances  are  characteristic.     Scleritis  attacks  only  that 
part  of  the  sclerotic  which  is  anterior  to  the  equator  of  the 
eyeball,  and  is  either  superficial  or  deep.    The  superficial 
form  is  known  as  episcleritis.    Yet  it  is  not  always  possible 
to  distinguish  between  these  two  forms  in  a  given  case,  as 
the  appearances  in  the  early  stages  are  very  similar.  They 
are  probably  only  difi-erent  degrees  of  the  same  disease. 
But  the  necessity  of  admitting  the  existence  of  two  forms 
depends  upon  the  diiferent  course  they  each  take  ;  the  super- 
ficial form  being  a  relatively  harmless  disease,  while  the 
deep  form  entails  serious  consequences. 

Episcleritis  appears  as  a  circumscribed  purplish,  rather 
than  red,  spot,  close  to,  or  2  to  3  mm.  removed  from,  the 
corneal  margin.    It  is  often  unattended  by  pam,  unless 
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when  the  eye  is  exposed  to  irritating  causes,  and  need  not 
be  elevated  above  the  level  of  the  sclerotic  ;  but,  in  severe 
cases,  there  is  a  decided  node  at  the  affected  place,  with 
pain,  more  or  less  pronounced  and  increased  on  pressure. 
All  these  symptoms  disappear  in  the  course  of  a  few  weeks, 
and  reappear  at  an  adjoining  place;  and,  in  this  way,  in 
time,  the  whole  circumference  of  the  sclerotic  will  have  been 
attacked.  The  duration  of  the  affection  is  usually  long; 
and,  in  those  instances  where  the  entire  sclerotic  becomes 
affected  by  degrees,  the  process  may  last  for  years,  on  and 
off.  Both  eyes  are  often  affected.  The  disease  is  liable  to 
leave  behind  it  a  dusky  discolouration  of  the  sclerotic  where 
each  node  was  seated,  but  otherwise  no  harm  to  the  eye 
ensues.  But  the  patient  should  be  made  acquainted  with  the 
tedious  nature  of  the  affection.  Very  mild  attacks  of  epis- 
cleritis will  be  met  -,/ith,  which  pass  away  in  a  few  days, 
and  do  not  recur. 

Causes.— The  affection  is  often  of  rheumatic  origin;  it 
occurs  sometimes  in  persons  of  scrofulous  or  syphilitic  con- 
stitution ;  and  it  is  more  frequent  in  senior  adults  than  in 
children  or  young  people,  and  more  commonly  attacks  women 
than  men. 

Treatvient.~No  irritant  should  be  applied  to  the  eye 
Local  treatment  should  be  confined  to  warm  fomentations 
and  protection.  In  addition  to  these,  massage  should  be 
used,  if  there  be  not  too  great  tenderness  on  pressure. 
Leeching  at  the  external  canthus  is  of  use  when  the  pain 
IS  severe.  As  regards  internal  remedies,  where  a  syphilitic 
taint  IS  p,esent,  mercury  should  be  employed;  if  struma, 
cod-hver  oil,  maltine,  etc. ;  or  if,  as  is  most  frequently  the 
case,  a  rheumatic  taint  be  the  source  of  the  evil,  large  doses 
o  salicylate  of  sodium,  say  20  gi-ains  four  times  a  day,  will 
often  be  found  to  act  well.  Iodide  of  potassium  and  hypo- 
dermic injections  of  pilocarpine  are  useful  remedies  in  some 
cases  of  this  obstinate  disease. 
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Deep  Scleritis. — Here  the  whole  sclerotic  is  more  likely 
to  be  allected  at  once  than  in  the  milder  form  ;  although 
cases  often  enough  occur,  where  only  an  isolated  node  is 
present  at  a  time. 

It  is  the  progress  of  the  case  alone  which  can  i-ender  the 
diagnosis  certain,  and  hence  the  importance  of  a  guarded  prog- 
nosis in  the  early  stages  of  every  case  of  scleritis.     In  the 
deep  form,  changes — thinning  and  softening — of  the  scleral 
tissue  take  place,  which  render  the  latter  less  resistant, 
and,  consequently,  expose  it  to  distension  by  even  the 
normal  intraocular  tension.    The  result  of  this  is  a  bulg- 
ing (staphyloma)  of  the  anterior  part  of  the  eyeball.  This 
bulging  in  itself  produces  myopia,  and  has  a  deleterious 
effect  upon  the  sight ;  but,  at  a  later  period,  vision  is  often 
wholly  destroyed  by  secondary  glaucoma.     It  may  happen 
that  the  thinning,  etc.,  of  the  sclerotic  affects  only  a  portion, 
and  not  the  whole,  of  its  anterior  surface;  and,  in  such 
a  case,  the  resulting  staphyloma  will  be  confined  to  that 
part  of   the  sclerotic.      A  staphyloma,  whether   total  or 
partial,  presents  a  bluish-grey  appearance,  due  to  the  shining 
through  the  thinned  sclerotic  of  the  uveal  tract. 

Either  with  or  without  such  staphylomatous  changes, 
sclerotising  opacity  of  the  cornea  may  come  on,  and  iritis, 
choroiditis,  and  opacity  of  the  vitreous  humour  are  not  uncom- 
mon complications.    Both  eyes  are  usually  affected. 

Causes. — Young  adults  are  the  most  common  subjects  of 
deep  scleritis,  and  females  more  often  than  males.  Con- 
genital syphilis,  rheumatism,  struma,  and  disturbances  of 
menstruation  are  the  most  common  assignable  causes. 

Treatment. — There  are  few  diseases  less  amenable  to  treat- 
ment. When  any  of  the  above  causes  can  be  assumed  to 
be  present,  the  suitable  remedies  are,  of  coiirse,  indicated. 
Besides  this,  warm  fomentations,  dry  cupping  on  the  temple 
or  the  artificial  leech,  complete  rest  of  the  eyes,  and  protec- 
tion with  dark  glasses  are  to  be  recommended. 
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When  all  acute  inflammation  has  passed  away,  an  iridectomy 
is  sometimes  indicated — either  for  optical  purposes,  when 
the  pupil  is  obstructed  by  corneal  opacity,  or  for  the  purpose 
of  reducing  glaucomatous  tension. 

Injuries  of  the  Sclerotic. — Eiiptures  and  perforating 
wounds  are  those  which  have  to  be  considered.  Mere  losses 
of  substance  may  be  said  not  to  occur. 

The  primary  danger  of  a  rupture  or  perforating  wound  of 
the  sclerotic — apart  from  the  loss  of  contents  of  the  eyeball, 
which  is  often  associated  with  it— consists  in  the  possibility 
of  infecting  organisms  being  introduced  into  the  interior  of 
the  eye,  and  there  setting  up  serious  inflammatory  reaction. 
-  ^  lai'ge  ^"^^  gaping  wound  is  easily  recognised.  A  portion 
of  the  choroid,  ciliary  body,  or  iris,  according  to  the  position 
of  the  wound,  probably  lies  in  it,  or  part  of  the  vitreous 
humour  may  be  found  in  it ;  while  the  vitreous  humour,  as 
seen  through  the  pupil,  will  be  found  full  of  blood  (htemoph- 
thalmos),  and  blood  may  be  present  in  the  anterior  chamber 
(hyphsema,  j^tto,  under;  alixa,  blood),  especially  if  the  wound 
be  far  forwards.  Small  wounds  may  be  concealed  by  subcon- 
junctival haemorrhage,  and  here  reduced  tension  of  the  eyeball 
is  sometimes  a  valuable  diagnostic  sign. 

Clean-cut  perforating  wounds  of  the  sclerotic  often  heal 
without  inflammatory  reaction,  even  when  portions  of  the 
uveal  tract,  or  vitreous  humour,  are  prolapsed  into  it,  these 
prolapsed  parts  becoming  incarcerated  in  the  cicatrix.  Even 
irregular  ruptures  of  the  sclerotic  from  blows,  with  prolapse 
of  uvea,  and  vitreous  humour,  and,  as  sometimes  occurs 
evacuation  of  the  lens,  may  heal  without  inflammatory 
reaction.  It  may  here  be  mentioned  that  these  ruptures 
from  blows  almost  always  occur  close  to  the  corneal  margin 
and  concentrically  with  it,  and  lie  usually  near  its  upper,  or 
upper  and  inner,  margin.  And  one  often  sees  the  conjunctiva 
remain  intact  over  the  rupture,  with  perhaps  the  lens  dis- 
located  under  it. 
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When  inflammatory  reaction  follows  upon  one  of  these 
injuries,  it  may  either  be  of  the  purulent  or  plastic  form. 
In  the  former  case  all  the  contents  of  the  eyeball  take  part 
in  the  suppuration,  and  we  term  it  panophthalmitis ;  phthisis 
bulbi  being  its  ultimate  result.    In  the  plastic  form  the  iris 
and  ciliary  body  alone  are  implicated,  and  sight  is  slowly  lost ; 
the  eye  here,  too,  becoming  phthisical.    Of  the  two,  the  latter 
process  is  the  more  serious,  as  it  may  give  rise  to  sympathetic 
ophthalmitis,  a  danger  which  is  not  associated  with  the  eye 
lost  through  panophthalmitis. 

Where  the  wound  has  been  produced  by  a  small  foreign 
body,  which  has  remained  in  the  interior  of  the  eye,  the 
seriousness  of  the  position  is  much  aggravated,  but  the  dis- 
cussion of  this  matter  will  be  treated  of  in  chap,  xiv.,  on 
Diseases  of  the  Vitreous  Humour. 

Trmtmmt.—\r^  cases  where  the  wound  is  small,  no  suture 
need  be  applied;  a  bandage  will  be  sufficient  to  promote  the 
natural  tendency  to  healing.    But,  where  the  wound  is  large 
and  gaping,  any  prolapsed  choroid,  etc.,  should  be  first  freely 
irrigated  with  sublimate  lotion,  1  in  5,000,  and  reduced  as 
well  as  possible,  and  then  the  margins  of  the  wound  di-awn 
together  by  a  few  points  of  suture  in  the  sclerotic.  A 
bandage  is  applied,  and  the  patient  kept  quiet  m  bed.  But 
if  the  injury  be  such-very  wide  wound,  much  loss  of  contents 
of  the  eyeball,  or  extensive  intraocular  h^emorrhage-as  to 
render  restoration  of  useful  sight  beyond  reasonable  hope,  it 
will  be  wiser  to  remove  the  eyeball  at  once,  rather  than  run 
the  risk  of  sympathetic  ophthalmitis  without  compensating 
advantage  {vide  p.  259.) 

Tumours  of  the  Sclerotic  are  almost  unknown  as  pu- 
mary  growths,  but  fibroma,  sarcoma,  and  osteoma  have  been 
so  observed. 
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DISEASES  OF  THE  UVEAL  TRACT 

(Ieis,  Ciliary  Body,  and  Choroid). 

If  it  be  remembered  that  the  iris,  ciliary  body,  and  choroid 
closely  resemble  each  other  histologically,  that  their  blood 
supply  is  identical,  and  that  they  form  with  each  other  a 
continuous  membrane,  it  is  a  matter  of  surprise  to  learn  that 
any  one  of  these  three  divisions  of  the  uveal  tract  can  undergo 
inflammation,  while  the  other  two  remain  perfectly  healthy. 
Yet  this  is,  by  no  means  uncommonly,  the  case.     But  it  is, 
perhaps,  more  common  for  at  least  two  of  them,  and  especially 
the  iris  and  ciliary  body  {irido-cyclitis),  to  be  simultaneously  in- 
flamed ;  and  the  entire  tract  may,  of  course,  be  aflfected  at  once. 
Clinically  we  cannot  always  know  whether  only  one,  or  more 
than  one,  division  of  the  uveal  tract  is  in  a  state  of  inflam- 
mation, and  this  uncertainty  of  diagnosis  is  particularly  liable 
to  arise,  when  there  is  severe  acute  iritis;  for  then  the 
symptoms  present  might  all  be  derived  from  the  iritis  alone. 
It  may  be  taken  for  granted  that  in  every  rather  severe  case 
of  iritis,  particularly  in  those  of  syphilitic  origin,  more  or  less 
cyclitis  is  also  present ;  while  a  deep  anterior  chamber,  or 
tenderness  on  pressure,  increases  the  suspicion.    In  slight 
cases  of  iritis  there  will,  probably,  be  no  cyclitis. 

It  IS  only  after  the  acute  inflammatory  symptoms  have 
subsided,  and  the  pupil  has  become  clear,  that  disseminated 
changes  in  the  choroid,  opacities  in  the  vitreous  humour,  and 
even  retinitis  and  optic  neuritis,  which  may  lead  to  optic 
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atrophy,  cau  bo  discovered,  with  their  corresponding  depre- 
ciation of  vision. 

It  is  desirable,  in  a  systematic  consideration  of  inflammation 
of  the  uveal  tract,  to  discuss  it  under  tlie  separate  headings 
of  the  iris,  ciliary  body,  and  clioroid  ;  and  the  same  remark 
applies  to  the  other  diseases,  and  to  the  injuries,  of  this 
tunic. 

Iritis. 

The  most  rational  division  of  the  different  kinds  of  iritis  is 
that  founded  on  their  pathology,  namely  :  — (1)  Simple  Plastic 
Iritis  ;  (2)  Serous  Iritis ;  and  (3)  Parenchyriiatous  (including 

Purulent)  Iritis. 

Their  Common  Characteristics,  more  or  less  marked,  are  :— 
Discolouration,  loss  of  lustre  and  of  distinctness  of  pattern, 
and  functional  disturbances  (impaired  mobility)  of  the  iris, 
with  contraction  of  the  pupil.    The  loss  of  lustre  and  of 
distinctness  of  pattern  is  due  to  an  alteration  in  the  endo- 
thelium, which  covers  the  surface  of  the  iris,  to  the  presence 
of  lymph,  and  to  cloudiness  of  the  aqueous  humour.  The 
change  in  colour  is  due  to  hypersemia  of  the  iris,  as  well^  as 
to  the  presence  of  the  inflammatory  products  ;   a  blue  ins 
becomes  greenish,  a  brown  iris  yellowish.    The  impaired 
mobility  and  the  contracted  pupil  are  due  to  the  hyperaemia, 
to  spasm  of  the  sphincter  iridis,  and  to  posterior  synechia?. 

Exudation  of  inflammatory  products  is  present,  in  greater 
or  less  degree,  in  all  these  forms,  and  is  found  :— (1)  on 
either  surface  of  the  iris  and  in  the  pupil,  in  plastic  iritis; 
(2)  in  the  aqueous  humour  and  posterior  surface  of  the  cornea, 
in  serous  iritis  (3)  in  the  tissue  of  the  iris,  in  parenchymatous 

iritis.  7    \    •  J 

Posterior  synechias  {avv^x^w,  to  hind  together),  r.e.  ad- 
hesions between  the  iris  and  the  anterior  capsule  of  the  lens, 
occur  as  the  result  of  inflammatory  exudation  on  the 
posterior  surface,  or  on  the  pupillary  margin,  of  the  iris. 
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The  presence  of  posterior  synechite  is  ascertained  by  observing 
the  motion  of  the  pupil  when  the  eye  is  placed  alternately 
in  strong  light  and  in  deep  shadow;  or,  by  observing  the 
effect  of  a  drop  of  atropine  solution  on  the  pupil,  the  latter 
dilating  only  at  those  places  where  there  are  no  synechia3. 
If  the  entire  pnpillary  margin  have  become  adherent,  the 
condition  is  termed  complete  posterior  synechia,  circular  pos- 
terior synechia,  ring  synechia,  or  "  exclusion  "  of  the  pupil ; 
and  in  such  cases,  if  of  some  standing,  atropine  has  no  effect 
on  the  pupil.    If  the  area  of  the  pupil  be  filled  with  exuda- 
tion, circular  synechiaj  being  usually  also  present,  the  condi- 
tion is  known  as  "  occlusion  "  of  the  pupil.    Total  posterior 
synechia  is  the  condition  in    which  the  whole  posterior 
surface  of  the  iris  is  adherent  to  the  capsule  of  the  lens. 
^  In  addition  to  the  foregoing,  circumcorneal  injectio]i  of  the 
ciliary  vessels  is  a  common  symptom,  in  most  cases  of  iritis. 

The  subjective  symptoms  in  iritis  consist,  in  the  first 
place,  of  pain  due  to  irritation  of  the  ciliary  nerves  in  the 
inflamed  part.  Yet  this  pain  is  not  always  referred  to  the 
eye  itself,  but  often  appears  in  the  form  of  supra-orbital 
neuralgia,  or  affecting  the  infra-orbital  division  of  the  fifth 
nerve.  Dimness  of  vision  is  the  second  subjective  symptom 
of  iritis.  It  may  be  due  to  cloudiness  of  the  aqueous  humour 
or  cornea,  or  to  exudation  of  lymph  in  the  pupillary  area 
on  the  anterior  capsule  of  the  lens,  or,  where  the  ciliary 
body  IS  implicated,  to  opacities  in  the  vitreous  humour 

Cases  of  iritis  in  which  there  has  been  no  pain,  and  no 
circumcorneal  injection,  and  in  which  the  failure  of  si^ht 
alone  it  is  which  brings  the  patient  to  the  surgeon,  are  not 
uncommon.      Examination  then  discovers  the  presence  of 

giadu  1  y  forming  for  a  long  time  back.    These  cases  of  ' 

quiet  iritis"  belong  to  the  plastic  form,  and  are,  in  my 
experience,  usually  due  to  rheumatism  (vide  Ma) 

A  mistake,  into  which  beginners  very  often  fall,  is  to  take  . 
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a  case  of  iritis  to  be  conjuTictivitis  or  scleritis  (see  p.  82)  ; 
the  "  redness  of  the  white  of  the  eye  "  being  what  misleads. 
The  condition  of  the  iris  itself  will  assist  most  in  the  diag- 
nosis. Moreover,  the  pain  in  iritis  is  of  neuralgic  character, 
but  in  conjunctivitis  is  similar  to  that  caused  by  a  foreign 
body  in  the  conjunctival  sac ;  in  iritis  there  is  no  discharge, 
while  in  conjunctivitis  the  eyelids  are  gummed  in  the  morn- 
ing by  muco-purulent  discharge.  Of  course  iiitis  and  con- 
juncti\atis  may  occur  together. 

Simple  Plastic  Iritis  is  the  most  common  form.  In  it 
the  circumcorneal  injection  is  generally  well  marked,  some- 
times causing  elevation  of  the  limbus  of  the  conjunctiva,  and 
even  general,  although  slight,  chemosis.  In  very  mild  cases, 
however,  as  also  in  chronic  cases,  the  injection  may  be  slight. 
The  loss  of  lustre  and  of  distinctness  of  pattern  of  the  ins 
is  well  marked,  and  there  is  considerable  change  m  the 

colour  of  the  iris. 

Posterior  synechife  are  very  apt  to  form.  In  some  rare 
cases  of  plastic  iritis,  an  enormous  quantity  of  gelatinous 
exudation  is  present  in  the  anterior  chamber. 

In  Secondary  Syphilis  one  often  sees  iritis,  which,  although 
doubtless  due  to  the  syphilitic  taint,  presents  no  clinical 
characteristic  different  from  ordinary  simple  plastic  iritis, 
yet  it  is  probable  that  many  of  these  cases  are  parenchy- 
matous, or  condylomatous. 

Rheumatic  Iritis  is  of  the  simple  plastic  form,  but  accom- 
panied by  circumcoi-neal  injection,  which  is  great  m  propor- 
tion to  the  other  signs  of  iritis  present.      The  pain  m 
leumatic  iritis  is  often  peculiarly  severe.    Yet,  as  I  have 
already  stated,    quiet  iritis  "  is  most  often  due  to  rheumatism 
GoLrk^al  Iritis  is  a  mixture  of  the  P^f  - 
.  forms     It  does  not  attend  on,  nor  immediately  follow,  a 
lonorAcea  •  but  an  attack  of  rheumatic  arthritis,  usually  of 
always  intervenes.    Gonorrhoeal  iritis  is  extremely 


rare. 
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Serous  Iritis.  (Keratitis  punctatca.  Aquocapstilitis,  Des- 
cemetitis.) — Here  the  exudation  is  mainly  a  serous  fluid.  From 
this  fluid  fibrinous  elements,  in  the  form  of  very  fine  yellowish 
spots,  are  precipitated  on  the  posterior  surface  of  the  cornea, 
chiefly  in  its  lower  quadrant,  and  often  in  a  triangular  shape, 
the  base  of  the  triangle  corresponding  with  the  lower  margin 
of  the  cornea,  the  apex  being  directed  towards  the  centre  of 
the  cornea,  and. the  finer  dots  near  the  apex.  The  triangular 
shape  is  a  mechanical  result  of  the  motions  of  the  eyeball. 

In  cases  where  the  corneal  deposit  continues  for  a  length 
of  time,  owiug  to  degeneration  of  the  posterior  epithelium 
permanent  secondary  changes  in  the  true  cornea  are  pro- 
duced, and  a  consequent  peculiar  triangular  opacity  at  the 
lower  part  of  the  cornea  will  ever  afterwards  indicate  the 
nature  of  the  process  which  has  gone  before. 

In  serous  iritis  the  pupil  is  usually  not  contracted,  and 
the  circumcorneal  injection  is  slight. 

The  anterior  chamber  is  often  deep,  owing  to  the  quantity 
of  fluid  secreted,  and  the  aqueous  humour  is  cloudy.  The 
increase  in  the  contents  of  the  anterior  chamber  frequently 
causes  increase  in  the  intraocular  tension.  Pure  serous 
iritis  is  perhaps  not  so  common  as  a  mixed  form  of  sero- 
plastic  iritis. 

There  are  those  who  regard  all  these  cases  of  keratitis 
punctata  as  due,  not  to  inflammation  of  the  iris,  but  to 
cyclitis. 

Parenchymatous  (including  Purulent)  Iritis.— Here 

the  inflammatory  product  is  situated  in  the  tissue  of  the  iris. 
The  consequent  swelling  of  the  iris  . may  be  present  over  its 
whole  extent,  or  may  be  confined  to  a  circumscribed  part  of 
It.  In  the  latter  case  the  swelling  is  sometimes  called  a 
condyloma.  The  colour  of  the  iris  changes  remarkably,  at 
the  afi-ected  part,  to  a  yellowish  or  reddish-yellow  hue,  and 
new  vessels  are  formed  in  it. 

In  Syphilis,  late  in  the  secondary  stage,  a  form  of  iritis 
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occurs,  which  may  be  always  recognised  as  syphilitic.    It  is 
characterised  by  tLe  formation  of  circumscribed  tumours,  or 
small  condylomata  of  a  pale  yellowish  colour,  the  rest  of  tie 
iris  being,  apparently,  intact.    These  tumours  vary  in  size 
from  that  of  a  hemp-seed  to  that  of  a  small  pea,  and  are 
situated  usually  at  the  pupillary  margin,  occasionally  at  the 
periphery  of  the  iris,  and  very  rarely  in  the  body  of  the  ms. 
There  may  be  but  one  tumour  present,  and  there  are  seldom 
more  than  three  or  four.    This  form  belongs  to  the  parenchy- 
matous class,  and  is  by  no  means  common.    Yet  many 
authors  hold  that  in  most,  if  nob  all,  cases  of  syphilitic 
iritis  condylomatous  tumours  are  present,  but  of  such  small 
size  as  to  escape  detection  with  our  ordinary  climcal  methods 
Symptoms  of  Iritis  in  General.-l.  ^^"^r..    This  is  situated 
not  so  much  in  the  eye  as  in  the  brow  over  it,  in  the  corre- 
sponding side  of  the  nose,  and  in  the  malar  bone,  and  may 
even  extend  to  the  whole  side  of  the  head.    It  varies  in  its 
intensity  ;  it  is  usually  more  severe  at  night,  and  is  often 
called  neuralgia  by  the  patients.    The  simple  plastic  form  is 
the  one  attended  by  the  most  severe  pain,  the  serous  form 
is  generally  unattended  by  pain,  while  the  parenchym^atous 
form  is  often  excessively  painful,  and  again  complete  y 
painless     2.  Lacrimation  and  photophobia  are  occasionally 
'p:::ent,  but  never  to  such  a  degree  as  is  often  obsei.e  in 
certain  corneal  affections.    3.  Dimness  of  vision.    This  is 
usually  complained  of  as  soon  as  the  inflammation  is  pro 
LnL     Cloudiness  of  the  aqueous  humour  and  kerat  t. 
punctata  affect  sight  in  proportion  to  their  degree^  and 
exudation  in  the  pupil  may  reduce  vision  to  a  quantitative 
amount. 

The  tension  of  the  eye  in  iritis  is  normal. 
P  ;L..-The  length  of  cta-.tion  of  an  a.Uck  of  ^ 
„f  hp  foretold  at  the  ontset.    Oases  which  are,  m  otl  e, 
;el"n!:;r-.  ^.e™        pnpU  anates 
to  U-opine,  where  the  a>ineous  humour  clo.u, 
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but  little  lympli  is  thrown  out,  often  continue  for  weeks 
irritable  and  painful,  with  a  marked  tendency  to  relapse  if 
treatment  be  at  all  relaxed.  An  attack  of  iritis  may  last 
from  two  to  eight  weeks  ;  the  plastic  form  being  the  most 
rapid,  and  the  serous  form  the  slowest.  Kecurrences  of  the 
inflammation  are  common,  owdng  to  continuance  of  the  con- 
stitutional taint  which,  gave  rise  to  the  iritis  in  the  first 
instance. 

It  is  possible  that  an  attack  of  any  form  of  iritis,  if  care- 
fully treated  from  the  beginning,  may  leave  the  eye  in  as 
healthy  a  condition  as  before ;  but,  it  is  a  more  common 
result,  in  spite  of  every  efibrt,  for  posterior  synechite,  isolated 
or  as  a  circular  synechia,  to  be  left  behind.  The  presence 
of  a  few  isolated  synechia,  if  the  pupil  be  clear,  is  in  itself 
harmless  to  sight ;  but,  if  relapses  take  place,  and  fresh 
adhesions  be  formed,  a  complete  posterior  synechia  may 
ultimately  be  established.  When  this  occurs,  the  aqueous 
humour  being  still  secreted  behind  the  iris,  the  latter  be- 
comes bulged  forward  like  the  sail  of  a  ship,  until  ifc  touches 
the  peripheral  part  of  the  cornea,  while  the  centre  of  the 
anterior  chamber  retains  its  normal  depth.  This  condition 
is  very  liable  to  induce  glaucomatous  tension  (secondary 
glaucoma),  and  consequent  loss  of  vision ;  or,  if  the  eye 
escape  this  danger,  the  traction  on  the  ciliary  body  produced 
by  the  tensely  stretched  iris  may  develop  chronic  inflamma- 
tion of  the  ciliary  body  and  choroid — so-called  chronic  irido- 
cyclitis, or  irido-choroiditis  ;  and  this  may  lead  to  diminished 
tension  and  phthisis  bulbi,  with  detachment  of  the  retina 
and  calcification  of  the  lens.  Or,  the  eye  having  been  first 
blinded  by  high  tension,  may  at  a  later  period  undergo 
phthisis  bulbi. 

Complete  posterior  synechia  may  of  course  result  from  the 
first  and  only  attack  of  iritis,  and  not  by  means  of  repeated 
relapses. 

C'aitses.- -Iritis  is  not  common  in  children,  except  as  com- 
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plicating  a  corneal  process,  or  as  a  result  of  coiigeuital  syphilis. 
Towards  puberty  slight  plastic  iritis  is  sometimes  found  in 
girls.  Youth  and  middle  age  are  the  times  of  life  in  which 
iritis  is  most  often  seen,  while  in  old  age  it  again  becomes 
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More  than  50  per  cent,  of  the  cases  depend  on  syphilis,  and 
a  large  proportion  of  the  remainder  are  due  to  rheumatism. 
During  desquamation  after  smallpox  plastic  iritis  is  sometimes 
observed.  In  metria  and  septicnsmia  purulent  iritis  occurs, 
as  also  with  typhoid  fever,  pneumonia,  and  recurrent  fever. 
Diabetes  sometimes  causes  iritis  of  a  plastic  or  purulent 
form. 

Treatment. — Atropine   is,  above    every  other,  the  most 
important  means.     It  is  most  commonly  used  in  solution 
(Atrop.  sulph.  gr.  iv,  Aq.  dest.  ^j)  as  drops ;  bnt  an  atom 
of  sulphate  of  atropine  in  substance,   placed  in  the  con- 
junctival sac,  gives  a  very  active  reaction,  and  I  prefer  its 
use  in  one  or  other  of  these  forms.    It  is  also  used  in  the 
form  of  an  ointment  (Atrop.  sulph.  gr.  iv,  vaselin  ^j),  and 
gelatine  discs  containing  atropine  are  manufactured.  By 
paralysing  the  sphincter  iridis,  atropine  provides  rest  for 
the  inflamed  iris;  and,  if  adhesions  have  already  formed, 
the  dilatation  of  the  pupil  may  break  them  down ;  while,  if 
none  are  as  yet  present,  the  dilatation  will  greatly  aid  in 
preventing  their  formation.    To  produce  a  maximum  eflfect, 
where  it  is  desired  to  break  down  adhesions,  six  drops  should 
be  instilled  into  the  eye,  with  an  interval  of  from  five  to  ten 
minutes  between  each  ;  and,  in  this  way,  every  drop  has  time 
to  make  its  way  into  the  anterior  chamber,  and  finally  the 
accumulated  efi-ect  of  all  six  is  obtained.    More  than  one 
drop  can  hardly  be  retained  in  the  conjunctival  sac  at  a  time. 
The  usual  run  of  cases  of  iritis  require  a  drop  in  the  eye 
from  twice  to  four  times  a  day. 

Some  individuals  are  peculiarly  susceptible  of  Atropine 
Poisoning,  of  which  the  symptoms  are :— Dryness  of  the 
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throat,  fever,  fulness  in  the  head,  headache,  delirium,  coma. 
The  antidote  is  morphia,  of  which  \  grain  used  hypoder- 
mically  neutralises         gi'ain  of  atropine  in  the  system. 
Atropine  poisoning  occurs  by  reason  of  introduction  of  the 
solution  into  the  stomach  through  the  lacrimal  canaliculi  and 
the  nose  and  fauces ;  and,  in  order  to  prevent  this,  the  finger 
(of  the  patient)  may  be  placed  in  the  inner  canthus,  so  as  to 
occlude  both  canaliculi  during,  and  for  some  moments  after, 
the  introduction  of  the  drop  into  the  eye.    After  long  use  of 
atropine,  the  skin  of  the  lower  eyelid,  or  of  both  eyelids, 
from  infiltration  with  the  drug,  often  becomes  eczematous, 
red,  swollen,  and  painful ;  and,  in  other  cases,  follicular  con^ 
junctivitis  is  induced.    If  these  occur,  sol.  extr.  belladonnas 
(gi-.  viij  ad  3j)  should  be  substituted  for  atropine,  and  suitable 
remedies  (see  pp.  85  and  130)  used  for  skin  or  conjunctiva. 
In  old  people,  tenesmus  and  retention  of  uriue  sometimes 
result  from  use  of  atrojDine. 

Atropine,  while  it  is  so  useful  a  means  in  the  treatment  of 
inflammations  of  the  iids,  ciliary  body,  and  cornea,  is  of  no 
benefit  in  many  other  diseases  of  the  eye,  and  is  positively 
harmful  in  some  of  them.    It  is  necessary  to  make  this 
statement  very  explicitly,  for  some,  perhaps  I  should  say 
many,  mechcal  men,  who  have  not  devoted  attention  to  the 
f.ubject  of  eye  disease,  habitually  include  atropine  in  every 
eye-water  they  prescribe.    If  the  disease  prescribed  for  be 
conjunctivitis,  as  it  very  often  is,  the  atropine  is  calculated 
rather  to  increase  than  to  relieve  the  conjunctiva]  aflfection  • 
while,  if  the  patient  be  advanced  in  life,  there  is  always  thJ 
danger  that  a  tendency  to  glaucoma  may  be  present,  and,  in 
such  a  case,  the  dilatation  of  the  pupil  caused  by  the  atropine 
will  be  suflicient  to  bring  on  an  attack  of  acute  glaucoma. 
In  these  days,  it  falls  to  the  lot  of  most  ophthalmic  surgeons 
to  be  called,  at  one  time  or  another,  to  a  case  of  acute  glau- 
coma, brought  on  by  the  gratuitous  use  of  atropine  in  this 
manner.    It  is  to  be  feared,  that  the  reason  for  this  random 
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prescribing  of  atropine  is  to  be  found  in  an  ignorance  of 
diagnosis,  wliicb  leads  practitioners  to  throw  atropine  with  a 
number  of  other  drugs  into  their  eye-waters,  in  the  liope 
that  some  of  the  ammunition  will  hit  the  mark,  wherever 

the  latter  may  be. 

Dark  protection  spectacles  should  be  worn  by  patients 
suffering  from  iritis;  and,  in  severe  cases,  they  should  be 
confined  to  a  dark  room,  and  even  to  bed. 

In  Simple  Plastic  Iritis,  iodide  of  potassium,  or  perchloride 
of  mercury,  may  be  given  internally.  If  there  be  much 
irritation,  pericorneal  injection,  or  chemosis,  leeching  at  the 
external  canthus  is  of  use.  Intermittent  warm  fomentations 
(every  two  hours)  promote  healthy  vascular  reaction.  Pam 
is  to  be  relieved  by  hypodermic  injections  of  morphia,  and  by 
chloral  internally. 

In  rheumatic  iritis,  and  in  iritis  due  to  diabetes,  salicylate 
of  sodium  in  large  doses  (20  to  30  grains  every  three  hours) 
has  often  a  remarkably  favourable  effect. 

In  Serous  Iritis  a  small  quantity  of  atropine  will  suffice, 
as  there  is  little  tendency  to  the  formation  of  synechise  ;  and, 
the  irritation  being  slight,  leeching  is  unnecessary.  The 
skin  (pilocarpine  hypodermically,  Turkish  baths,  and  dry 
rubbing),  kidneys,  and  bowels  should  be  acted  on  ;  and  to 
the  diiiretics  prescribed  some  iodide  of  potassium  may  be 
added.  Turpentine  in  5j  doses,  as  recommended  by  Car- 
michael,  of  Dublin,  is  often  a  useful  remedy  here.  Mr.  John 
Tweedy  prefers  Chian  turpentine  in  5-grain  doses  every  three, 

four,  or  six  hours. 

Blistering  on  the  temples,  or  behind  the  ear,  is  with  many 
surgeons  a  favourite  remedy.  It  adds  to  the  annoyance  of 
the  patient,  but  I  have  no  belief  in  it  as  a  remedy  m  this, 
or,  indeed,  in  any  other  eye  disease.  _ 

Great  care  is  reqviired  in  watching  the  tension  of  the  eye 
in  this  form  of  iritis,  and,  if  it  be  found  to  increase  and  to 
remain  high  for  three  or  four  days,  paracentesis  of  the 
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anterior  chamber  must  be  performed  to  reduce  it  temporarily, 
while  the  iritis  is  still  progressing  towards  cure.  This  little 
operation  will  also  be  called  for  if  there  be  much  deposit  on 
the  posterior  surface  of  the  cornea  ;  as,  by  means  of  it,  the 
deposit,  to  a  great  extent,  may  be  floated  away.  (For  mode 
of  performing  paracentesis  see  p.  188.) 

In  Parenchymatous  Iritis  it  is  important  to  obtain  rapid 
absorption  of  the  inflammatory  products,  which  are  so  abun- 
dantly thrown  out,  and  which,  in  an  organ  like  the  eye, 
would  soon  cause  extensive  destruction.  Consequently,  un- 
less it  be  the  purulent  form,  the  system  should  be  put  under 
the^  influence  of  mercury  as  quickly  as  possible,  by  the  use 
of  inunctions  of  mercurial  ointment,  or  by  small  doses  of 
calomel  internally;  and  this  treatment  is  indicated,  even 
when  the  inflammation  is  not  of  syphilitic  origin.  Warm 
fomentations  are  useful.  An  after-treatment  with  iodide  of 
potassium  is  to  be  employed. 

In  syphilitic  iritis  of  the  plastic  form  von  Graefe  was  fond 
of  the  following  formula  : — 

9>  Hydrag.  biniodid.  gr.  vj  ;  Potass,  iodidi,  5iss. :  Aq.  destiU.  *ss. ; 
byr.  Aurant.  §uss.ni.  A  teaspoonful  to  be  taken  once  a  day.  The  dose 
to  be  gradually  increased. 

In  Purulent  Iritis,  quinine  or  salicylate  of  sodium  is  the 
most  suitable  internal  remedy. 

Injueies  of  the  Zeis. 
_  Punctured  Wounds  of  the  eye  frequently  implicate  the 
ins,  but  rarely  do  so  without  also  injuring 'the  crystalline 
lens,  or  ciliary  body,  on  which  then  the  chief  interest  centres, 
as  being  the  organs  from  which  serious  reaction  is  apt  to 
emanate.  If  a  simple  incised  wound  of  the  iris  be  observed. 
It  may  be  regarded  as  of  little  importance,  for  inflammatory 
reaction  need  not  be  feared,  and  any  extravasation  of  blood 
into  the  anterior  chamber  (hyphsema)  becomes  absorbed,  while, 
as  a  whole,  the  functions  of  "the  iris  will  probably  not  be 
affected. 
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Foreign  Bodies  of  sinall  size,  sack  as  bits  of  steel  orirou, 
may  perforate  tlie  cornea  and  fasten  in  the  iris,  the  puncture 
in  the  cornea  closing  rapidly,  and  possibly  no  aqueous  humour 
being  lost.  It  is  necessary  always  to  remove  such  a  foreign 
body  without  delay,  although  for  some  time  it  may  cause  no 
reaction.  An  incision  should  be  made  with  a  Graefe's  knife 
at  the  margin  of  the  cornea  corresponding  to  the  position  of 
the  foreign  body,  and  the  portion  of  iris  containing  the  foreign 
body  is  then  removed  with  forceps  and  scissors. 

Blows  on  the  Eye  are  apt  to  cause  one  of  several  remark- 
able lesions  of  the  iris,  namely  :— 

1.  Iridodialysis,  i.e.  separation  of  the  iris  from  its  attach- 
ment to  the  ciliary  body,  which  is  usually  accompanied  by 
considerable  hypha^ma.  As  much  as  one  half  of  the  circum- 
ference of  the  iris  may  be  involved  in  the  lesion  (Fig.  89),  or 
the  latter  may  be  so  small  as  to  be  detected  only  by  aid  of 
licht  transmitted  to  the  eye  by  the  ophthalmoscope  ;  and 
then  not  only  the  physiological  pupil,  but  also  the  minute 
marginal  traumatic  pupil  will  be  illuminated.    The  functions 

of  the  eye  after  such  an  injury, 
even  when  extensive,  may  be 
but  little  disturbed,  or  there 
may  be  monocular  diplopia. 

Restoration  to  the  normal 
state  in  these  cases  rarely  takes 
place.  I  have  observed  one  case 
in  which  the  iridodialysis,  a 
very  minute  one,  was  healed,  and  there  is  one  other  s.«h  case 
ILrdcd.  The  lengthened  use  of  atropine  is  the  most  1  kely 
waTto  promote  such  a  result,  which  can  only  be  hoped  for 
Tthe  iridodialysis  be  not  extensive,  and  the  case  be  seen 

"  2' A>wfaio«  of  tU  Iris.-A  portion  of  the  iris  in  its 
*  ;  wkUh  becomes  folded  back  on  the  ciliary  processes 
r::;  t  apX-  ^  a  colohoma  produced  by  a  wide  and 
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poripliei-al  iridectomy.  In  a  true  coloboma  the  ciliary  pro- 
cesses would  be  easily  seen,  but  not  so  in  retroflexion,  for 
the  processes,  being  covered  by  the  retroflected  iris,  present 
a  smooth  surface.  A  slight  dislocation  of  the  lens  in  the 
direction  away  from  the  ii-is  lesion  is  often  observed.  Retro- 
flexion of  the  iris  cannot  be  cured. 

3.  Riqyture  of  the  Sphincter  Iridis. — There  are  not  many 
cases  of  this  lesion  recorded ;  although,  according  to  Hirsch- 
berg,^  in  all  cases  of  permanent  traumatic  mydriasis,  the 
margin  of  the  pupil  is  torn.    This  condition  is  also  incurable. 

4.  Traumatic  Aniridia. — The  whole  iris  may  be  torn  from 
its  cihary  insertion  and  found  lying  in  the  anterior  chamber, 
or  under  the  conjunctiva,  having  in  the  latter  case  passed 
through  a  rent  at  the  corneo-scleral  marein. 

5.  Anteversion. — This  must  always  be  accompanied  with 
iridodialysis.  The  detached  portion  of  iris  is  then  twisted 
on  itself,  so  that  the  uveal  surface  is  turned  to  the  front. ^ 

6.  Traumatic  Mydriasis. —Pevm&nent  dilatation  of  the 
pupil  after  a  blow  is  not  very  uncommon,  and  has  been 
commonly  referred  to  paralysis  of  the  sphincter;  but  see 
above,  under  Rupture  of  the  Sphincter  Iridis. 

New  Geowths  of  the  Ieis! 

Cysts.— These  vary  from  a  very  small  size  to  that  which 
would  fill  the  anterior  chamber.  They  may  have  either  serous 
or  solid  contents.  The  serous  kind  was  said  to  result  always 
from  a  trauma  causing  an  anterior  synechia,  or  otherwise 
shutting  off  a  fold  of  the  iris,  which  became  distended  into  a 
cyst  by  accumulation  of  aqueous  humour.  A  case,  however 
which  was  not  preceded  by  a  trauma  has  come  under  my 
notice.  The  cysts  with  solid  contents  (epidermoid  elements) 
are  believed  to  have  their  origin  in  an  eyelash  or  morsel  of 
epidermis,  wMch  may  have  made  its  way  into  the  anterior 

\Centralhl.f.  AugoLhcilk.,  188G,  p.  3G8^  ' 
'  L.  Werner,  in  Ojjhth.  Itev.,  1887,  p.  104. 
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chamber  by  occasion  of  a  perforating  corneal  wound.  All  thefie 
cysts  are  sources  of  serious  danger  to  the  eye  (irido-choroiditis, 
glaucoma,  etc.),  and,  it  is  stated,  may  even  be  the  cause  of 
sympathetic  ophthalmitis,  and  hence  their  removal  is  called 
for.  This  can  be  eilected  without  much  difficulty  if  the 
tumour  be  small,  but  if  it  have  attained  a  large  size  the  attempt 
may  be  unsuccessful.  A  long  incision  should  be  made  in  the 
corneo-scleral  margin,  and  the  cyst,  along  with  the  portion  of 
iris  to  which  it  is  attached,  drawn  out  and  cut  off. 

Granuloma  is  the  name  given  to  a  benign  neoplasm  of 
the  iris,  of  which  the  structure  resembles  granulation  tissue. 
Clinically  it  is  a  small  pale  tumour,  or  there  may  be  several 
such  tumours,  which  gradually  grow  to  fill  the  anterior 
chamber,  rupture  the  cornea,  and  finally  induce  phthisis 
bulbi.  It  is  held  by  some  that  these  growths  depend  on  a 
syphilitic  taint,  and  by  others  that  they  are  tuberculous. 

Tubercle.— This  appears  as  small  white  tumours,  from  the 
size  of  a  pin's  head  to  that  of  a  pea,  and  larger.  Microscopic- 
ally they  contain  small  round  cells,  and  the  characteristic 
giant  cells.  By  early  removal  of  the  eye  one  may  hope 
to  avert  general  tuberculosis,  as  a  case  of  Deutschmann  s 
shows. 

Primary  Sarcoma  (or  Melano -Sarcoma)  is  a  rare  disease 
of  the  iris.  When  the  tumour  is  very  small  it  may  be  removed 
by  an  iridectomy,  and  in  this  way  an  attempt  made  to  pre- 
serve the  eye  ;  but  when  it  has  attained  any  size,  the  whole 
eyeball  must  be  removed. 

Congenital  Malfoemations  of  the  Iris. 
HeterophthalmOS.-This  term  indicates,  that  the  colour 
of  the  iris  in  one  eye  is  different  from  that  in  the  other. 
Corectopia,  or  malposition  of  the  pupil.    The  pupil  some- 

>  Graqfe's  Archiv,  xxvii.,  pt.  1,  p.  317. 
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times  occupies  a  position  farther  from  the  centre  of  the  iris 
than  normally. 

Polycoria.— Where  there  is  more  than  one  pupil.  The 

supernumerary  pupil  may  be  separated  by  only  a  small  bridge 
from  the  normal  pupil,  or  it  may  be  situated  very  near  the 
periphery  of  the  iris.  In  neither  case  has  it  a  special 
sphincter. 

Persistent  Pupillary  Membrane  appears  in  the  form  of 

very  fine  threads  stretched  across  the  pupil ;  and  these  differ 
from  posterior  synechite  in  being  attached  to  the  anterior  sur- 
face of  the  iris  some  distance  from  the  margin  of  the  pupil 
They  do  not  interfere  with  the  motions  of  the  pupil,  nor  with 
vision. 

Coloboma.-This  is  a  cleft  in  the  iris  caused  by  an  arrest 
of  development  (incomplete  closure  of  the  choroidal  fissure) 
It  IS  situated  almost  always  in  the  lower  inner  quadrant,  at 
a  position  corresponding  to  the  choroidal  fissure  in  the  fcetus 
and  It  varies  much  in  size  in  different  oases.  It  is  sometimes 
continued  into  the  ciliary  body  and  choroid,  and  may  be  pre- 
sent m  both  eyes,  and  a  notch  at  a  corresponding  situation  in 
the  crystalline  lens  is  not  uncommon.  When  uncomplicated, 
It  causes  little  or  no  defect  of  vision. 

Irideremia,  or  Absence  of  the  Iris.-This  may  be  com 

plete  or  partial.  In  the  latter  case  it  may  be  the  inner  circle' 
which  IS  wanting  giving  the  pupil  the  appearance  of  dHatation 
with  atropine  Where  the  entire  iris  is  absent,  the  ciliary 
r.o„an  be  seen  all  round.  The  condition  may  be  double' 
Kled.    The  patients  suffer  chiefly  f.om  dazzling  by  li^ht 

';::^r''  ~  -  -^-^^^ «  -  tot 

Operations  on  the  Iris. 
Iridectomy.-This  is  performed  for  ontio.l  n.. 

a»...phl„g„ue  p„,.po.e.,  as  in  recurrent  iriti.,  etcVand  to 
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The  instruments  required  are  : — A  spring  speculum,  a 
fixation  forceps  with  spring  catch  (Fig.  94),  a  lance-shaped 
iridectomy  knife  (Keratome)  (Fig.  90)  or  a  Graefe's  cataract 


Fig.  94. 

knife,  a  bent  iris  forceps  (Fig.  91),  or  a  Tyrrell's  hook  (Fig. 
92),  an  iris  scissors  curved  on  the  flat  (Fig.  93),  and  a  small 
spatula. 

The  width  of  the  colohoma  depends  a  good  deal  on  the  length 
of  the  corneal  incision,  for  it  cannot  be  wider  than  the  in- 
cision IS  long.  Its  depth  depends  on  the  proximity  of  this 
incision  to  the  corneo-scleral  margin.  If  a  wide  and  very 
peripheral  coloboma  be  desired,  the  incision  must  be  lon<. 
and  must  lie  actually  in  the  corneo-scleral  margin  •  the  irS 
forceps  being  then  introduced,  a  portion  of  the  iris  corre- 
sponding to  the  length  of  the  incision  may  be  seized  and  cut 
off,  and  a  coloboma,  as  at  Fig.  95,  produced.  Somewhat 


Fia.  95. 


Fig.  96. 


Fm.  97. 


mside  the  corneal  margia  will  give  a  p>,pil,  as  in  96 
A  nan-ow  coloboma  (Kg.  97)  is  obtained  by  a  short  cot-aeal 
~,  wh.ch  may  be  ^re  or  less  peripheral  as  cCt 
stances  require,  and  by  using  a  Tyrrell's  hook,  instead  o  Tn 
ms  forceps,  for  catching  and  drawing  out  the  iris 

rect^'T"'  \-  ™>°boma  is 

requTed.  For  ant.phlogzstic  purposes,  a  wide  iridectomy  is 
also  necessary.    But  for  nnfiV-.l  i-^uumy  is 

y     J5UC  toi  optical  purposes,  a  narrow  iridec- 

16 
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toniy  is  required  ;  because,  with  a  wide  coloboma,  the  diffusion 
of  light  may  be  very  troublesome  to  the  patient. 

The  best  position  for  an  iridectomy  for  glaucoma,  or  for 
antiphlogistic  purposes,  is  in  the  upper  quadrant  of  the  iris ; 
as,  there,  the  subsequent  dazzling  by  light  and  the  disfigure- 
ment are  least.   But  the  position,  by  preference,  for  an  optical 
pupil  is  below  and  to  the  inside,  being  that  most  nearly  in 
the  direction  of  the  axis  of  vision.    If,  however,  this  position 
be  occupied  by  a  corneal  opacity,  the  coloboma  should  be  made 
directly  downwards,  or  if  that  place  be  ineligible,  then  down- 
wardsandoutwards,or  directly  downwards,  or  directly  inwards. 
The  upward  positions  are  not  satisfactory  for  optical  pupils, 
owing  to  the  over-hanging  of  the  upper  Hd;  but  yet  it  often 
happens  that  we  have  no  other  choice. 

In  the  Performmice  of  cm  Iridectomy  the  eye  should  be  fixed 
with  a  forceps  at  a  position  on  the  same  meridian  as  that 
in  which  the  coloboma  is  to  lie,  but  at  the  opposite  side  of 
the  cornea,  and  close  to  the  latter.    The  point  of  the  lance- 
shaped  knife  is  then  to  be  entered  almost  perpendicularly  to 
the  surface  of  the  cornea,  and  made  to  penetrate  the  latter. 
The  handle  of  the  knife  is  then  at  once  lowered,  and  the 
blade  passed  on  into  the  anterior  chamber  in  a  plane  parallel 
to  the  surface  of  the  iris,  until  the  incision  has  attained  he 
required  length.    The  handle  of  the  knife  is  now  lowered  stil 
Jre,  so  as  to  bring  the  point  of  the  blade  almost  m  contact 
with  the  posterior  surface  of  the  cornea,  in  order  to  prevent  any 
injury  to  the  lens  in  the  next  motion.    The  knife  is  then  very 
slowly  withdrawn  from  the  anterior  chamber.    At  he  same 
time  the  aqueous  humour  flows  off,  and  the  crystalline  len. 
Z  iris  come  forwards.    The  fixation-forceps  - 
^vei-  to  the  assistant,  and  the  bent  iris-forceps,  held  m  the 
left  hand,  is  passed  closed  into  the  anterior  chamber,  its 
"^.^J^o.^^  the  PO^teriorsurface  of  the  c^^^^^^^^^^^ 
as  to  avoid  entangling  them  in  the  n-is.    When  ^ 
margin  has  been  reached,  the  forceps  is  opened  as  .idely 
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as  the  corneal  incision  will  permit,  and  the  corresponding 
portion  of  iris  is  seized  and  drawn  out  to  its  full  extent 
through  the  corneal  incision.    With  the  scissors,  held  in  the 
other  hand,  the  exposed  bit  of  iris  is  snipped  off  quite  close 
to  the  corneal  incision.    Care  should  now  be  taken  that  the 
angles  of  the  coloboma  do  not  remain  in  the  wound ;  and,  if 
they  are  seen  to  do  so,  they  may  be  reposed  by  stroking 
the  region  of  the  incision  with  a  hard-rubber  spoon,  or  by 
actually  pushing  them  into  their  places  gently  with  the 
spatula. 

Cyclitis  (Inflammation  of  the  Ciliary  Body). 

Cyclitis  is  often  present  to  a  slight  degree  as  an  extension 
of  inflammatory  affections  of  the  iris  or  choroid,  although 
Its  presence  in  many  of  these  cases  cannot  be  clinically 
determined. 

The  Sym.ptoms  of  Cyclitis  in  general  are  : -marked  circum- 
corneal  injection,  ciliary  neuralgia,  pain  on  pressure  of  the 
ciliary  region,  very  deep  anterior  chamber,  opacity  in  the 
anterior  part  of  the  vitreous  humour,  and,  sometimes,  hypo- 
pion  m  the  anterior  chamber. 

There  are  three  forms  of  cyclitis  :— 

1.  Plastic  Cyclitis.— Here  the  circumcorneal  injection  is 
very  decided,  and  there  is  venous  congestion  of  the  iris  The 
anterior  chamber  is  deep,  owing  to  retraction  of  the  periphery  ' 
of  the  zris  by  inflammatory  exudation  in  the  ciliary  body, 
tbn  maVf  ."T/'r"'  ^^^^'^  Theinflamml: 
else  ThTv  t  "  '°  -  -^-^^  latter 

ra  L  attend  rr  71  '"^"^  ^^^"^  ^^^^^^^^^  ^^^^^  -^^-7 
vZZ  T^'  '^"^^'^  -  very  tender  on 

rZed  ^-*-°-l-  tension  is 

slil^' tT  circumcorneal  injection  is  but 

«l^gtt.    The  anterior  chamber  is  often  at  first  deeper  than 
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normal,  owing  to  liypersecretion  of  aqueous  humour,  or  to 
efFusion  of  fluid  inflammatory  products  from  the  ciliary  body, 
there  is  keratitis  punctata,  and  the  anterior  part  of  the  vit- 
reous humour  is  filled  with  a  fine  dust-like  opacity.  Serous 
iritis  may  come  on,  and  the  danger  of  glaucomatous  increase 
of  tension  is  very  great.  Unless  increase  of  tension  give  rise 
to  it,  pain  does  not  often  attend  this  form. 

3.  Purulent  Cyclitis. — Here  the  circumcorneal  injection 
is  very  well  marked.  The  vitreous  humour  is  filled  with 
membraneous  opacities.  There  is  hypopion  in  the  anterior 
chamber,  which  has  the  characteristic  of  appearing  and  dis- 
appearing at  intervals  of  a  few  days.  There  is  severe  ciliary 
neuralgia.  Purulent  iritis,  or  choroiditis,  or  both,  are  apt 
to  supervene. 

Frocjnosis.^ln  an  early  stage  all  these  forms  are  capable 
of  undergoing  cure,  and  of  leaving  the  eye  in  a  fairly  useful 
condition.    On  the  other  hand,  serous  cyclitis,  as  already 
stated,  is  liable  to  produce  secondary  glaucoma  ;  while  the 
purulent  form  leads  to  atrophy  of  the  iris  and  choroid,  dis- 
organisation of  the  vitreous  humour,  detachment  of  the 
retina,  cataract,  and  phthisis  bulbi ;  and  the  plastic  form,  in 
addition  to  serious  damage  to  the  afi"ected  eye,  similar  to  that 
produced  by  purulent  cyclitis,  has,  more  than  either  of  the 
other  forms,  the  tendency  to  cause  sympathetic  uveitis  of  the 
other  eye.    The  shrunken  eyes  resulting  from  this  afiection 
are  often  very  liable  to  attacks  of  inflammation,  and  frequently 
remain  painful  to  the  touch,  circumstances  which  indicate 
that  chronic  cyclitis  is  still  present,  and  consequently  such 
stumps  are  a  constant  sovu-ce  of  danger  to  the  sound  eye. 

Causes.— Vvim^vj  idiopathic  cyclitis  is  a  rare  alfection. 
Traumata  are  the  most  common  causes  of  the  aflfection. 
Both  the  plastic  and  the  purulent  form  are  liable  to  occur 
after  cataract  operations.  . 

The  Treatment  for  cyclitis  is  similar  to  that  for  mtis. 
Leeching  at  the  outer  canthus  is  often  of  great  benefit. 
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Injuries  of  the  Ciliary  Body. 
Punctured  Wounds,  and  Foreign  Bodies  perforating 

the  sclerotic  at  a  distance  of  about  5  mm.  around  the  cornea, 
are  almost  certain  to  implicate  the  ciliary  body.    If  there  be 
no  prolapse  of  the  ciliary  body,  nor  any  foreign  body  in  the 
interior  of  the  eye,  the  sclerotic  wound  may  heal  by  aid  of 
a  bandage  without  further  ill  results.    If  a  prolapse  of  the 
ciliary  body  or  iris  be  present,  it  is  to  be  abscised  ;  and,  if 
the  sclerotic  wound  be  large,  it  may  be  thought  desirable  to 
unite  Its  margins  with  sutures.    Wounds  of  the  ciliary  body 
are  apt  to  cause  cyclitis,  especially  if  the  former  be  caught 
m  the  sclerotic  wound  in  healing,  or  if  a  foreign  body  be 
present  m  it,  or  indeed  anywhere  within  the  eye  ;  and  this 
traixmatic  cyclitis  is  more  likely  to  produce  sympathetic 
ophthalmitis  than  the  idiopathic  form.    Hence,  a  region 
around  the  cornea  about  5  mm.  wide  is  aptly  termed  by 
^"Jettleship  the  "  Dangerous  Zone." 

New  Growths  of  the  Ciliary  Body. 
Sarcoma  occurs  here,  and  often  passes  unobserved,  until 
It  attains  considerable  size  as  a  brown  mass,  for  it  is 
concealed  from  view  by  the  iris.  Occasionally  it  makes  its 
^rst  appearance  at  the  angle  of  the  anterior  chamber. 
Removal  of  the  eyeball  is  inchcated,  and  will  often  for  a 
time  be  declined  by  the  patient,  as  sight  may  be  but  slightly 
affected  m  the  early  stages.  ^ 

Myosarcoma  originating  in  the  ciliary  muscle  has  been 
observed  a  few  times. 


Choroiditis. 


thJtr,T  °'  inflammation  of  the  choroid, 

the  exvKlafve  and  the  p„n,Ient.    Of  the  exudative  fo™, 
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again,  there  are  several  kinds,  namely,  disseminated  choroiil - 
itis,  central  choroiditis,  central  senile  choroiditis,  guttate 
choroiditis,  and  syphilitic  chorio-retinitis. 

Disseminated  Choroiditis— Tlie  usual  Ophthahioscopic 

Ap2}earances  of  this  disease  consist,  either  in  round  white 
spots  of  diflfereut  sizes  with  irregular  black  margins,  or,  in 
small  spots  of  pigment ;  these  changes  being  surrounded  by 
healthy  choroidal  tissue.  Or,  there  may  be  few  or  no  white 
patches,  but  rather  spots  of  pigment  surrounded  by  a  pale 
margin.  The  retinal  vessels  pass  over,  not  under,  the  patches. 
The  number  of  these  patches  or  spots  varies,  according  to  the 
intensity  of  the  disease.  Their  position  is  at  first  at  the 
periphery  of  the  fundus  only,  but  later  on  they  appear  also 
about  the  posterior  pole  of  the  eye. 

These  appearances  represent  a  rather  late  stage  of  the 
disease,  the  early  stage  not  usually  coming  under  observation. 
It  consists  in  small  circumscribed  plastic  exudations  into  the 
tissue  of  the  choroid,  which,  seen  with  the  ophthalmoscope, 
give  the  appearance  of  pale  pinkish-yellow  spots.  The 
exudations  may  undergo  absorption,  leaving  the  choroid  in 
a  fairly  healthy  state  ;  but,  more  usually,  they  give  rise  to 
atrophic  cicatrices,  in  which  the  retina  becomes  adherent, 
with  proliferation  of  the  pigment-epithelium  layer  in  then- 
neighbourhood,  and  hence  the  white  patches  with  black 
margins  above  described. 

Sometimes,  in  addition  to  the  above  changes,  the  pigment- 
epithelium  layer  all  over  the  fundus  becomes  atrophied,  ex- 
posing to  view  the  vascular  network  of  the  choroid,  while 
here  and  there  small  islands  of  pigment  are  present. 
Opacities  in  the  vitreous  humour  are  sometimes  found. 
(^Vmses.— Disseminated  choroiditis  is  due  to  acquired  syph- 
ilis in  a  considerable  number  of  the  cases.  In  a  very  large 
proportion  of  cases  no  ascertainable  cause  exists ;  and  these, 
there  is  reason  to  suspect,  are  congenital ;  and,  probably, 
many  of  them  dependent  on  an  inherited  syphihtic  tamt.  in 
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eyes  with  congenital  cataract  patches  of  choroiditis  are  often 
found. 

Prognosis. — Disseminated  choroiditis  is  always  a  serioiis 
disease,  and  complete  recovery  .cannot  be  looked  for.  The 
degree  of  defect  of  sight  it  causes,  depends  much  on  the 
extent  to  which  the  region  of  the  macula  lutea  has  become 
involved. 

Treatment. — In  fresh  cases  due  to  acquired  syphilis,  a  pro- 
longed biit  mild  course  of  mercurial  inunctions  is  the  most 
suitable  measure ;  to  be  followed  by  a  lengthened  course  of 
treatment  with  iodide  of  potassium.  Where  an  inherited 
syphilitic  taint  is  suspected,  iodide  of  iron  or  iodide  of  potas- 
sium internally  may  be  of  use;  while  in  the  cases  due  to 
other  causes,  small  doses  of  perchloride  of  mercury  may  be 
given ;  and  in  all  cases,  from  whatever  cause,  dry  cupping  on 
the  temple,  or  even  the  artificial  leech,  should  be  employed. 
Dark  protection  spectacles  should  be  worn,  and  absolute  rest 
of  the  eyes  from  all  near  work  insisted  upon,  so  long  as  the 
disease  is  active. 

Syphilitic  Choroido-Retinitis.— See  Syphilitic  Retinitis, 

chap.  XV.  ■ 

Central  Senile  Guttate  Choroiditis.-Under  this  name 

an  appearance  has  been  described  by  Mr.  Warren  Tay  and 
others,  consisting  in  fine  white,  pale  yellow,  or  glistening 
dots,  best  seen  in  the  upright  image,  and  situated  chiefly 
about  the  macula  lutea,  or  between  this  and  the  optic  papilla 
These  dots  are  due  to  colloid  degeneration  with  chalky  forma- 
tions m  the  vitreous  layer  of  the  choroid,^  which  give  rise  to 
secondary  retinal  changes.  The  functions  of  the  retina 
usually  sufier  in  a  marked  manner,  so  that  a  partial  central 
scotoma  may  be  produced ;  but  some  cases  have  been  ob- 
served, in  which  vision  was  but  little  or  not  at  all  afiected. 
Ibis  disease  attacks  both  eyes,  either  simultaneously  or 

•  Hirschberg  and  others,  Centrall.f.  j^>ralt.  AugenkeilMmde,  1884.  p.  46, 


248 


DISEASES  OF  TTIE  EYE. 


[chap.  X. 


with  an  interval,  and  is  most  often  seen  in  persons  of  ad- 
vanced life,  although  also  found  in  middle  age,  and  even  in 
youth.  It  should  always  be  looked  for  in  cases  of  incipient 
cataract ;  for  when  the  lental  opacity  is  more  advanced  it 
cannot  be  seen,  while  functional  examination  does  not  then 
detect  it. 

Treatment  is  of  no  avail. 

Central  Choroiditis  is  an  exudation  at  the  macula  lutca, 
without  any  similar  disease  elsewhere  in  the  fundus.  Abso- 
lute central  scotoma  is  its  prominent  symptom,  and  syphilis 
its  iisual  cause. 

Treatment. — Active  mercurialisation  ;  and,  where  this  can 
be  adopted  early,  the  prognosis  for  recovery  of  sight  is 
fair. 

Central  Senile  Areolar  Atrophy  of  the  Choroid.— 

Although  this  is  not  an  inflammatory  process,  yet  it  is  most 
convenient  to  refer  to  it  here.    It  is  not  a  very  rare  disease, 
and  presents  the  appearance  of  a  white  patch,  often  of  consi- 
derable extent,  at  and  around  the  macular  region.    I  think  I 
have  observed  that,  in  some  cases,  a  hsemorrhage  in  the  choroid, 
and  posterior  layers  of  the  retina,  formed  the  starting-point 
of  the  disease.    The  retinal  functions  always  suffer  much ; 
for  an  absolute  central  scotoma  is  produced,  which  renders 
all  near  work  impossible  ;  although  locomotion  is  not  much 
impeded,  as  the  periphery  of  the  field  remains  intact.  The 
discovery  of  the  presence  of  this  disease  after  a  cataract  has 
been  successfully  removed,  is  sometimes  a  source  of  intense 
disappointment  both  to  patient  and  surgeon,  which  cannot  be 
guarded  against,  unless  it  has  been  noted  while  the  cataract 
was  still  incipient. 

Treatment  is  of  no  avail. 

Purulent  Choroiditis. -This  consists  at  first  in  a  puru- 
lent extravasation  between  the  choroid  and  retina,  and  into 
the  vitreous  humour,  recognisable  by  the  yellowish  reflection 
obtained  from  the  interior  of  the  eye  on  illuminating  it. 
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The  eyeball  may  become  hard,  the  pupil  dilated,  and  the 
anterior  chamber  shallow.  Piirulent  iritis  with  hypopyon 
soon  comes  on,  and  the  cornea  may  also  become  infiltrated 
and  slough  away.  There  is  usually  considerable  chemosis. 
The  eyeball  is  pushed  forwards  by  inflammatory  infiltration 
of  the  orbital  connective  tissue.  The  eyelids  are  swollen  and 
congested.  There  is  intense  pulsating  pain  in  the  eye,  and 
rachating  pains  through  the  head  ;  and  in  this  stage  all  the 
tissues  of  the  eyeball  are  engaged  in  the  purulent  inflamma- 
tion, and  the  condition  is  termed  Panophthalmitis. 

Purulent  choroiditis  does  not  always  reach  this  latter  stage, 
but  may  remain  confined  chiefly  to  the  choroid,  vitreous 
humour,  and  iris.  The  pain  in  such  cases  is  not  severe; 
and,  when  the  affection  occurs  in  children,  it  may  be  mistaken 
for  glioma  ;  indeed  the  name  pseudoglioma  has,  unfortunately, 
been  given  to  it.  It  is  distinguished  from  the  malignant 
disease,  by  the  muddy  vitreous  usually  present  in  it,  by  the 
posterior  synechife,  and  by  the  retraction  of  the  iris  peri- 
phery, with  bulging  forwards  of  its  pupillary  part. 

Frognosis.—TYxQ  ultimate  result,  in  the  vast  majority  of 
cases,  is  loss  of  sight,  with  phthisis  bulbi.  The  severe  cases 
go  on  to  bursting  of  the  eyeball  through  the  cornea  or  scle- 
rotic, after  which  the  pain  subsides.  It  would  seem  from 
the  description  of  authors  who  have  seen  much  of"  epidemic 
cerebro-spinal  meiaingitis  (Niemeyer),  that  a  certain  number 
of  eases  of  irido-choroiditis  occurring  in  the  course  of  that 
disease,  do  recover  with  retention  of  good  sight. 

The  shrunken  eyeballs  produced  by  panophthalmitis  are 
Dot  generally  painful  on  pressure,  nor  are  they  very  liable 
to  give  rise  to  sympathetic  ophthalmitis ;  which  latter  ob- 
servation is  also  true  of  the  acute  purulent  process  itself 

C«^*.e..--The  most  common  causes  of  purulent  choroiditis 
are  wounds  of  the  eyeball,  whether  accidental  or  operative 
especially  cataract  extractions);  foreign  bodies  piercing  and 
lodging  in  the  eyeball ;  a.d  purulent  keratitis,  'it  may  Iso 
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come  on  suddeuly,  in  eyes  which  are  tlie  subjects  of  oUl 
prola])se  of  the  iris  into  the  cornea. 

It  is  seen  as  embolic  or  metastatic  choroiditis,  in  connection 
both  with  epidemic  and  sporadic  cerebro-spinal  meningitis; 
in  some  cases  of  metria,  simihirly  as  purulent  retinitis  (chap. 
XV.)  ;  in  pytemia  of  the  ordinary  type  ;  and  in  endocarditis. 

In  infancy  and  childhood,  besides  its  occurrence  with 
cerebro-spinal  meningitis,  it  has  been  known  to  be  caused  by, 
or  associated  with,  inherited  syphilis,  measles,  bronchitis, 
diarrhoea,  whooping  cough,  and  omphalo-phlebitis  ;  and  it  is 
more  than  probable,  that,  in  every  instance,  some  infective 
blood-disease  is  the  fundamental  cause  of  the  process ;  although 
it  may  not  always  be  possible  to  detect  the  existence  of  that 
blood  disease. 

Treatment  may  be  said  to  be  powerless  in  this  disease.  The 
most  one  can  do  is  to  try  to  diminish  the  pain  by  warm  fomen- 
tations, poultices  containing  powdered  coniiuii  leaves,  hypo- 
dermic injections  of  morphium,  or,  finally,  by  giving  exit  to 
the  pus  by  an  incision  through  the  sclerotic.  Quinine  and 
chlorate  of  potash  are  suitable  internal  remedies. 

I  agree  with  those  who  think  that  enucleation  of  the  eyeball 
should  not  be  undertaken  during  purulent  choroiditis  in  the 
acute  stage,  as  it  is  liable  to  lead  to  purulent  meningitis  and 
death ;  but  there  are  surgeons  who  do  not  recognise  any  such 
danger,  and  who  practise  enucleation  in  this  condition. 

Posterior  Sclero-Choroiditis,  or  Posterior  Staphy- 
loma—This  condition  is  described  in  connection  with  myopia 
(chap.  ii.  p.  35),  which  is  its  almost  constant  cause. 

Injueies  of  the  Choeoid. 

Small  Foreign  Bodies  may  pierce  the  sclerotic,  or  the 
cornea  and  lens,  and  lodge  in  the  choroid,  and  can  often  there 
be  detected  with  the  ophthalmoscope.  They  require  operative 
removal  by  the  magnet,  if  metallic;  or  if  this  cannot  be 
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carried  out,  or  that  the  foreign  body  is  non-metallic,  the  eye- 
ball must  be  removed,  to  avert  sympathetic  ophthalmitis. 

Incised  Wounds  of  the  sclerotic  very  frequently  involve 
the  choroid  (see  p.  222). 

Rupture  of  the  Choroid  is  often  produced  by  blows  on 
the  eye,  and  is  seen  as  a  whitish-yellow  (the  colour  of  the 
sclerotic)  crescent  some  two  or  three  papilla-diameters  in 
length,  and  one  or  so  distant  from  the  optic  entrance,  the 
concavity  of  the  crescent  being  directed  towards  the  papilla. 
Immediately  after  the  accident,  extravasated  blood  sometimes 
prevents  a  view  of  the  rupture.    Some  choroiditis  may  result, 
but,  when  this  passes  away,  good  vision  is  frequently  restored 
and  maintained,  provided  detachment  of  the  retina  does  not 
ultimately  supervene  from  cicatricial  contraction  at  the  seat 
of  the  rupture. 

Treatment. —Gax^i^A  protection  of  the  eye,  and  abstinence 
from  use  of  it,  with  dry  cupping  at  the  temple. 

New  Growths  of  the  Choroid. 

Sarcoma.— This  is  by  far  the  most  common  neoplasm  of 
the  choroid,  and  is  seen  at  all  times  of  life,  but  most 
frequently  between  the  ages  of  40  and  60.  When  highly 
pigmented,  it  is  termed  melano-sarcoma.  It  may  originate  in 
any  part  of  the  choroid. 

If  seen  in  a  very  early  stage,  it  is  easily  recognised  from 
Its  projecting  over  the  general  surface  of  the  fundus ;  but 
unless  It  be  in  the  region  of  the  macula  lutea,  it  may  not 
cause  any  serious  disturbance  of  vision,  and  hence  may 
not  at  that  period  be  brought  under  the  notice  of  the 
surgeon. 

The  new  growth  soon  gives  rise  to  detachment  of  the  retina 
by  reason  of  serous  exudation  from  the  choroid,  and  this  is 
accompanied  by  opacity  in  the  vitreous  humour,  which  renders 
the  diagnosis  with  the  ophthalmoscope  difficult  or  impossible 
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If  the  detacliment  be  shiiUow,  and  the  retina  translucent,  the 
tumour  may  still  sometimes  be  seen  through  the  subretinal 
fluid  by  aid  o£  strong  ilkimination ;  and  even  direct  sunlight 
may  be  employed  in  some  such  cases.  Owing  to  the  great 
defect  of  vision  which  comes  on  in  this  stage,  we  very  com- 
monly see  these  cases  then  for  the  first  time.  The  history  of 
the  case  may  aid  us  ;  and  the  absence  of  the  more  usual  causes 
of  detachment  of  the  retina  should  make  us  suspicious  of  an 
intraocular  tumour. 

Soon  the  intraocular  tension  increases ;  and  this  makes  the 
diagnosis  again  more  easy  in  many  cases,  for  the  combination 
of  detached  retina  and  increased  tension  exists  only  with  intra- 
ocular tumours.  The  increased  tension  may  come  on  very 
slowly,  and  without  ciliary  neuralgia ;  or  more  rapidly,  and 
with  all  the  signs  and  symptoms  of  acute  glaucoma.  Still,  if 
the  case  come  now  under  observation  for  the  first  time,  the 
diagnosis  may  be  by  no  means  easy,  should  the  refracting 
media  be  opaque  (as  always  in  acute  glaucoma),  and,  con- 
sequently, the  detachment  of  the  retina  concealed  from  view. 
Here,  again,  the  history  of  the  case  is  all  we  have  to  depend 
on ;  especially  the  fact  of  the  patient  having  noticed  a  defect 
at  one  side  of  his  field  of  vision,  previous  to  the  onset  of 
glaucoma. 

In  the  next  stage  of  the  growth  it  perforates  the  cornea  or 
sclerotic,  and,  increasing  rapidly  in  size,  although  still  covered 
with  conjunctiva,  it  pushes  the  eyeball  to  one  side,  the  upper 
lid  being  stretched  tightly  over  the  whole.  On  raising  the  hd 
the  tumour  is  seen  as  a  bluish-grey  mass  of  irregular  surface. 
The  conjunctiva  is  now  soon  perforated,  and  the  surface  of  the 
tumour  becomes  ulcerated,  with  a  foul-smelling  discharge  and 
occasional  hc^morrhages.  The  tumour  gradually  invades  the 
surrounding  skin  and  the  bones  of  the  orbit,  and,  by  extending 
through  the  sphenoidal  fissure  and  optic  foramen,  reaches  the 

base  of  the  brain. 

It  is,  usually,  upon  the  neighbouring  tissues  of  the  eyeball 
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becoming  involved,  that  secondary  growths  begin  to  form  in 
other  organs,  the  one  most  prone  to  be  affected  being  the 
liver.  The  lungs,  stomach,  peritoneum,  spleen,  and  kidneys 
may  all  be  attacked. 

Choroidal  sarcoma  is  almost  always  primary.  It  has  been 
seen  as  a  metastatic  disease,  only  two  or  three  times. 

The  entii-e  progress  of  such  a  growth  varies  considerably. 
It  may  occupy  but  a  few  months,  or  it  may  extend  over  many 
years. 

Carcinoma. — This  is  extremely  rare,  and  the  cases  of  it 
on  record  were  all  of  metastatic  origin,  the  primary  disease 
being  in  the  breast.  It  is  not  possible  to  distinguish 
choroidal  sarcoma  from  choroidal  carcinoma  by  the  ophthal- 
moscope. 

Tubercle  is  sometimes  seen  in  cases  of  acute  miliary 
tuberculosis  as  round,  slightly  prominent,  pale  yellowish 
spots,  of  sizes  varying  from  0-5  to  2-5  mm.  in  diameter, 
situated  always  in  the  neighbourhood  of  the  optic  papilla 
and  macula  lutea,  and  unaccompanied  by  pigmentary  or  other 
choroidal  changes.  There  may  be  but  one  of  these  tubercles, 
or  there  may  be  many  of  them.  They  occur,  as  a  rule,  in  a 
late  stage  of  the  general  disease,  but  have  occasionally  been 
noted  long  before  its  appearance.  In  obscure  cases  of  the 
general  disease,  the  ophthalmoscope  has  sometimes  rendered 
valuable  cUagnostic  aid,  by  discovering  these  mimite  tubercles 
111  the  choroid.  Very  rarely,  a  tubercular  tumour  grows  in 
the  ^  choroid  in  cases  of  general  chronic  tuberculosis,  and 
attains  a  large  size.  In  these  latter  cases  the  growth  destroys 
the  eye  similarly  as  sarcoma,  or  carcinoma. 

Other,  but  rare,  forms  of  tumour  of  the  choroid  are  :  

^  Sarcoma  Carcinomatosum,'^  and,  in  a  case  of  my  own,  Osteo- 
Sarcoma? 


xi.^pt.  \  p.  o8  ;  bvvanzy,  Tram.  Acad.  Med.  in  Ireland,  i.  p  47 
Leber,  BerlcU  der  Heidelhenjer  OpUlial.  QeselUoK  1883 
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Treatment. — So  long  as,  in  cases  of  sarcoma  and  carcinoma, 
the  tvimour  is  wholly  intraocular,  enucleation  of  the  eyeball 
should  be  performed,  and  may  be  done  with  fair  hopes  of 
saving  the  patient's  life  if  the  disease  be  primary.  WLen 
the  orbital  tissues  have  become  involved,  extirpation  of  all  the 
contents  of  the  orbit,  and  even,  if  necessary,  removal  of  por- 
tions of  its  bony  walls,  ought  to  be  undertaken,  should  the 
general  health  permit,  in  order  to  rid  the  patient  of  his  loath- 
some disease ;  although  the  probable  presence  of  secondary 
crrowths  elsewhere  renders  small  the  prospect  of  saving  the 

& 

patient's  life. 

Cases  of  miliary  choroidal  tubercle  do  not  call  for  direct 
treatment.  In  cases  of  tubercular  tumour,  the  question  of 
removal  of  the  eyeball  must  depend  upon  the  general  state 
of  the  patient;  but,  if  it  seem  probable  that  life  will  be 
prolonged  imtil  after  the  ocular  growth  has  become  extra- 
ocular, removal  of  the  eye  should  be  recommended. 

Congenital  Defects  op  the  Choroid. 

Coloboma— This  is  a  solution  of  continuity  occurring 
always  in  the  lower  part  of  the  choroid,  and  usually  associated 
with  a  similar  defect  in  the  iris.  It  may  commence  at  the 
optic  papUla  and  involve  the  ciliary  body  also,  and  even 
the  crystalline  lens  may  have  a  corresponding  notch  ;  or,  it 
may  not  extend  so  far  in  either  direction.  The  condition  is 
recognised  ophthalmoscopically  by  the  white  patch  due  to 
exposure  of  the  sclerotic  where  the  choroid  is  deficient. 
Sometimes  the  retina  is  absent  over  the  defect  in  the  choroid, 
a  circumstance  which  may  be  ascertained  by  the  arrangement 
of  the  retmal  vessels  ;  but,  even  if  it  be  present,  its  functions 
at  the  place  are  wanting,  and  a  defect  in  the  field  of  vision 
exists.     Central  vision  is  often  normal. 

AlbinismuS,  or  the  want  of  pigment  in  the  choroid  and 
iris.    This,  is  usually  accompanied  by  defective  pigmentation 
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of  the  hair  of  the  body.  The  iris  has  a  pink  appearance,  due 
to  reflection  of  light  from  its  blood-vessels,  and  from  those  of 
the  choroid,  and,  with  the  ophthalmoscope,  the  latter  vessels 
can  be  seen  down  to  their  finest  branchings.  The  light,  not 
being  partially  absorbed  by  pigment,  causes  the  patient  much 
dazzling,  and  high  degrees  of  the  condition  are  usually  ac- 
companied by  nystagmus.  In  childhood  the  albinismus  and 
attendant  symptoms  are  more  marked  than  later  on,  when 
some  degree  of  pigmentation  usually  takes  place. 

Much  advantage  may  be  derived  in  many  of  these  cases  by 
the  use  of  stenop^eic  spectacles,  at  least  for  reading,  etc.  Any 
defect  of  refraction  should  be  carefully  corrected. 

Sympathetic  Ophthalmitis. 

By  this  term  we  understand  a  uveitis  (irido-cyclitis,  irido- 
choroiditis)  caused  by  an  irido-cyclitis  of  the  other  eye,  the 
latter  being  usually  of  traiimatic  origin. 

The  affection  owes  its  name  to  the  theory,  held  until  a  few 
years  ago,  that  it  was  due  to  reflex  action  of  the  ciliary  nerves. 
Although  this  view,  which  is  no  longer  in  accord  with  modern 
pathology,  has  given  place  to  another,  yet  the  original  name  of 
the  disease  is  still  retained,  and  we  often  speak  of  the  injured 
eye  as  "  the  exciting  eye,"  while  the  secondarily  aflfected  eye 
is  called  "  the  sympathising  eye." 

The  cyclitis  most  likely  to  cause  sympathetic  ophthalmitis, 
IS  that  set  up  by  a  punctured  wound  of  the  eyeball,  especially 
a  wound  involving  the  ciliary  body.  The  cyclitis  set  up  by 
a  foreign  body,  which  pierces  the  tunics  of  the  eye  and  lodges 
m  Its  interior,  is  also  of  serious  import,  even  though  the  ciliary 
body  may  not  have  been  injured.  Perforating  corneal  ulcers 
and  even  simple  incisions  of  the  cornea,  may  form  the  starting- 
point  of  sympathetic  ophthalmitis.  It  is  an  important,  and 
interesting,  fact,  that  eyes  which  are,  or  have  been,  the  subject 
of  purulent  panophthalmitis,  do  not  give  rise  to  sympathetic 
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There  is  now  considerable  doubt  as  to  whether  sympathetic 
ophthalmitis  can  occur  without  a  perforating  lesion  of  the 
exciting  eye.  It  has  been  held  that  a  dislocated  crystalline 
lens,  or  cyclitis  caused  by  a  blow  on  the  eye,  could  serve  as 
excitants  of  sympathetic  ophthalmitis  ;  but,  if  such  cases  do 
occur,  they  are  very  rare.  I  have  myself  never  seen  an 
instance  of  the  kind. 

In  cases  of  sympathetic  ophthalmitis,  the  cyclitis  of  the 
exciting  eye  may  be  but  slight,  so  slight  indeed  that  vision 
is  not  seriously  affected,  or  it  may  be  severe.  The  degree  of 
severity  of  the  attack  in  the  sympathising  eye  does  not  depend 
on  that  of  the  inflammation  in  the  exciting  eye  ;  for,  in  many 
cases,  the  process  in  the  sympathising  eye  is  a  more  severe 
one  than  that  in  the  exciting  eye. 

SymjMthetic  Irritation,  or  Neurosis,  is  a  condition  of  the 
second  eye  frequently  seen,  and  which  must  not  be  confounded 
with  sympathetic  ophthalmitis  ;  nor  is  it  to  be  regarded  as 
a  premonitory  sign  of  the  latter,  for  it  may  pass  away 
without  leaving  any  organic  changes  behind  it.  It  consists 
in  photophobia,  lacrimation,  pericorneal  injection,  and  accom- 
modative asthenopia,  and  is,  very  probably,  a  reflex  neurosis. 

Premonitory  Sign  of  SymiKUhetic  OiMhalmitis.—^Wx-n^g 
pain  (the  patient  draws  back  his  head  in  a  most  characteristic 
way)  on  pressure  of  the  ciliary  region  of  the  exciting  eye  is 
almost  always  present,  where  sympathetic  ophthalmitis  super- 
venes ;  although  it  does  not  necessarily  indicate  that  the 
latter  is  imminent,  nor  even  that  its  iiltimate  appearance  is 
certain.  But  there  are  no  premonitory  signs  in  the  sym- 
pathising eye  prior  to  the  attack  of  inflammation  in  it. 

Progress  of  Sympctthetic  Ophthalmitis.— ^Mg^xt  optic  neuritis 
has  been  noticed  in  the  sympathising  eye  in  some  cases  prior 
to  or  simultaneously  with,  the  outbreak  of  irido-cyclitis,  and 
is,'  probably,  of  tolerably  constant  occurrence.  But  it  is  not  the 
sicn  or  symptom  which  commonly  first  attracts  the  attention 
of\he  patient,  or  of  the  surgeon.    The  process  is  usually  first 
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observed  in  the  sympathising  eye  as  a  serous  irido-cyclitis, 
witli  increased  depth  of  the  anterior  chamber  and  keratitis 
punctata,  and  may  maintain  this  character  to  the  end.    As  a 
rule,  it  soon  passes  over  to  a  plastic  form  with  development 
of  new  vessels  in  the  iris,  and  shallowness  of  the  anterior 
chamber.    The  tissue  of  the  iris  and  ciliary  body  becomes 
infiltrated  with  lymph  cells,  and  on  their  posterior  surfaces 
and  in  the  pupil  a  deposit  of  lymph  cells  takes  place,  the 
choroid  also  becoming  similarly  infiltrated,  and  connective 
tissue  is  developed  in  this  exudation.     The  vessels  of  the 
uveal  tract  are  destroyed  by  pressure  of  the  newly-developed 
connective  tissue  ;  the  vitreous  humour  consequently  shrinks, 
causing  detachment  of  the  retina,  cataract,  and  phthisis 
bulbi. 

Or,  the  process  may  be  confined  chiefly  to  the  anterior 
segment  of  the  eyeball,  the  iris,  ciliary  body,  and  lens,  and 
may  merely  cause  disorganisation  of  those  parts  with  shallow 
anterior  chamber— a  condition  known  as  phthisis  anterior,— 
while  the  vitreous  humour,  retina,  and  choroid  remain  healthy. 
In  such  cases,  of  course,  vision  is  much  damaged.  Or,  again, 
very  occasionally,  in  some  mild  cases,  the  exudation  may  be- 
come absorbed,  and  leave  a  tolerably  clear  pupil  and  media, 
with  more  or  less  useful  sight. 

The  shortest  period  at  which,  after  irido-cyclitis  has  been 
set  up  in  the  injured  eye,  sympathetic  ophthalmitis  is  liable 
to  appear,  seems  to  be  about  twelve  or  fourteen  days,  and 
the  longest  about  twenty  years.  The  most  usual  interval  is 
from  six  to  eight  weeks. 

Nature  of  the  i^isease.— Investigations  made  in  recent 
years  have  placed  it  beyond  doubt,  that  sympathetic  ophthal- 
mitis IS  an  inflammation,  propagated  to  the  sympathising  eye 

Gr!^)^"'""'--  1879,  p.  52  ;  Leber.  A.  v. 

vol.  m. ,  MacgUhvray,  Am,terda,n  Intemat.  Med.  Congress,  1879  ;  Berlin; 
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by  direct  coutiuuity  through  the  optic  uerves  aud  chiasma 
from  the  exciting  eye,  as  erysipelas  extends  over  the  skin, 
aud  that  the  micro-organism  known  as  Staphylococcus 
pyogenes  albus,  or  aureus,  is  the  active  element  in  the 
process.  This  fact  has  suggested  the  term  Migratory  Oph- 
thalmitis for  the  disease. 

Prognosis.— disease  is  one  of  the  most  serious  to  which 
the  eye  is  liable,  leading  as  it  does,  in  tlie  vast  majority 
of  cases,  to  absolute  and  incurable  blindness.  It  is  but 
rarely  that  the  sympathising  eye  escapes  with  some  useful 
vision. 

Treatment.— The  most  important  point  is  the  prevention  of 
the  extension  of  the  inflammation  to  the  other  eye.  Sir  W. 
Bowman^  bas  found  it  possible,  in  private  practice,  by  careful 
nursing  for  a  year  or  more,  to  save  eyes  with  severe  wounds, 
and  to  prevent  the  occurrence  of  sympathetic  ophthalmitis. 

Abadie  recommends  ^  that,  when  the  case  comes  under 
treatment  early,  antiseptic  measures  be  taken  to  prevent 
infection  ;  and  t4iat,  if  these  fail,  the  actual  caiitery  should 
be  applied  to  the  wound ;  and  that,  if  this  be  not  enough, 
one  or  two  drops  of -a  1  in  1000  solution  of  sublimate  is  to 
be  injected  into  the  wounded  eye,  and  wbere  the  second  eye 
has  become  affected,  one  or  two  drops  of  the  same  solution 
is  to  be  injected  into  the  vitreous  humour  of  that  eye.  He 
bas  found  tbese  injections  of  use  in  checking  or  ameliorating 
sympathetic  ophthalmitis. 

But  the  only  measures  generally  admitted  to  be.  certain 
prophylactics,  when  employed  in  time,  and  the  only  ones 

Graefe^sArchw,^^.  pt.  3,  p.  77,  xxxi.  pt.  2'  P-  277  ^nd  ZTi-J^ 

p:^281.    Kandolph,  in  Arch,  of  OiMhal.,  yol.  ^vn.  V.  l^^,^^^^^^^ 
Support  the  theory  of  extension  of  the  process  through  the  optic  uerves 
and  chiasma,  but  he  does  not  oifer  an  alternative  explanation. 

>  OpJithal.  Mev.,im,V'  228. 

2  Awialcs  (rOcuUsUfiiie,  Mars-Avnl,  1890. 
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applicable  to  the  great  mass  of  those  with  whom  we  have  to 
deal,  are  removal  of  the  injured  eye,  evisceration,  and  Mules's 
operation  ■  and  a  most  difficult  question  sometimes  presents 
Itself,  when,  m  a  given  case,  we  have  to  decide  as  to  the 
necessity  for  one  of  these  measures.  The  following  rules 
guide  me  m  my  own  practice  at  present:— 

L  Although  danger  to  the  second  eye  practically  does  not 
arise,  until  inflammation  has  been  set  up  in  the  excitin- 
eye ;  yet,  I  would  perform  primary  enucleation,^  evisceration^ 
or  Mules  s  operation,  on  the  latter,  if  it  had  been  so  injured 
as  to  make  recovery  of  sight  almost  hopeless,  and  the  onset 
ot  irido-cyclitis  almost  certain. 

2.  I  would  enucleate  in  the  same  case,  were  irido-cyclitis 
already  set  up  in  the  injured  eye. 

3.  I  would  enucleate  in  a  case  of  irido-cyclitis,  where  a 
orejgn  body  which  could  not  be  safely  extracted  was  present 

m  the  eye  even  though  the  vision  were  fairly  good;  because 
we  W  that  here  the  danger  of  sympatheL'  ophtirZ  S 
amounts  almost  to  a  certainty.  ^^aimitis 

4.  I  would  enucleate  in  a  case  of  acute  irido-cyclitis  fr-n,, 

T::  f  r  ^'^^^  ^^^^  ™  ^^^z 

ey    were  tender  on  pressure ;  for  here  the  eyeball  is  useles 

5.  I  would  enucleate  in  a  case  of  phthisis  bulbi,  even  of 
joi  tne  same  reasons  as  in  No.  4  f  , 

super,-encd.  '  sympathetio  ophthalmitis 

miuess  opeiation  is  equally  implied. 


260 


[CHAP.  X. 


ability  of  it  to  treatment,  has  been  frequently  observed 
after  this  has  been  done.  Brailey,  however,  holds  that 
enucleation  is  not  in  this  instance  to  be  recommended,  as 
he  believes  it  tends  to  aggravate  the  condition  of  the 
sympathising  eye — to  change  a  serous  into  a  plastic  uveitis. 

7.  I  would  enucleate  in  a  case  of  sympathetic  irritation, 
if  the  sight  of  the  exciting  eye  were  very  defective,  and  the 
neurosis  very  persistent. 

1a.  I  would  not  remove  any  injured  eye,  unless  it  con- 
tained a  foreign  body  which  I  could  not  exti-acfc,  if  its  sight 
were  fairly  good,  and  as  yet  no  sign  of  inflammation  present. 
For  inflammation  may  not  come  on,  and  the  eye  may  possibly 
be  saved. 

■  2a.  I  would  not  enucleate  the  exciting  eye,  if  sympathetic 
ophthalmitis  had  already  appeared,  should  the  vision  of  the 
exciting  eye  be  fairly  good.  (Conti\ast  this  with  Rule  6.) 
For  it  often  occiu-s,  that  the  process  in  the  sympathising  eye 
is  not  arrested  by  the  proceeding,  and  that,  where  the  latter 
is  not  undertaken,  the  exciting  eye  turns  out  in  the  end  to 
be  the  organ  with  the  better  vision. 

Cases  have  been  observed,  in  which  sympathetic  ophthal- 
mitis broke  out  some  days  after  removal  of  the  exciting  eye. 
In  these  instances  the  inflammation,  no  doubt,  had  already 
started  on  its  journey  from  the  exciting  eye,  the  removal  of 
which  did  not  arrest  its  progress.  Inasmuch,  then,  as  the 
inflammation  takes  some  twelve  to  fourteen  days  {vide  sup-a) 
to  travel  from  one  eye  to  the  other,  one  cannot  feel  certain 
of  having  averted  sympathetic  ophthalmitis  before  that  period 
at  least  has  elapsed  after  enucleation  of  the  exciter ;  and  it 
is  well  to  impose  abstinence  from  use  of  the  eye,  or  exposure 
of  it  to  much  light  for  that  time,  or  longer.  This  fact^  is 
not  to  deter  the  surgeon  from  recommending  enucleation 
when  indicated  ;  for,  in  the  vast  majority  of  cases,  it  has 
the  desired  efi-ect ;  and,  even  in  the  cases  where  sympathetic 
ophthalmitis  was  not  averted,  the   inflammation   in  the 
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sympcathiser  was  usually  of  a  mild  type,  and  yielded  readily 
to  treatment. 

As  substitutes  for  enucleation  of  the  eyeball  in  these  cases, 
division  of  the  optic  nerve  in  the  orbit  (optic  neurotomy), 
resection  of  a  piece  of  the  optic  nerve  in  the  orbit  (optic 
neurectomy),  and  evisceration  or  exenteration  of  the  eyeball, 
have  all  been  proposed  and  practised. 

Optic  Neurotomy  is  still  employed  by  some  surgeons  ;  but 
by  most  it  has  been  abandoned,  under  the  impression  that  it 
does  not  afford  good  protection  against  sympathetic  ophthal- 
mitis ;  for  the  cut  ends  of  the  nerves  reunite,  and  at  least  one 
easel  has  been  observed,  in  which,  several  months  after  the 
optic  neurotomy,  sympathetic  ophthalmitis  appeared. 

Optic  Neurectomy  was  first  advocated  by  Schweigger,^  and 
is,  in  his  opinion,  a  better  protective  than  enucleation.  The 
views  of  other  surgeons  have  not  yet  been  published,  and  I 
have  myself  too  little  experience  of  the  method  to  form  an 
opinion  on  it,  but  it  would  seem  to  recommend  itself  as 
rational. 

Evisceration  is  still  on  its  trial  as  a  prophylactic  measure 
for  sympathetic  ophthalmitis.  A  few  cases  ^  are  on  record  in 
which  the  good  eye  became  afiected  not  long  after  evisceration 
of  the  exciting  eye,  but  this  has  taken  place  too,  as  above 
stated,  after  enucleation ;  and,  so  far  as  we  can  yet  form  an 
opinion,  the  prophylactic  value  of  evisceration  is  at  least  as 
great  as  that  of  enucleation.  The  mode  of  performing  the 
operation,  and  Mr.  Mules's  modification  of  it,  are  given  at 
pp.  209  and  210.  The  indications  for  these  various  procedures 
are  the  same  as  for  enucleation. 

Sympathetic  ophthalmitis  having  broken  out,  and  the 
question  of  enucleation,  or  other  prophylactic  measure,  having 
been  decided  in  one  sense  or  the  other,  the  means  to  be  directed 

^  Leber,  A.  v.  Oraefe's  Arohiv,  xxvii.  pt,  1,  p.  339. 

^  Archives  of  OjMhalmolorpj,  xiv.  p.  223. 

^  By  F.  B.  Cross,  Proceed.  0])lithal.  Soc,  July  1887, 
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against  the  process  in  the  sympathising  eye  have  to  be 
considered.  The  patient  should  be  confined  for  a  lengthened 
period  to  a  dark  room,  and  atropine  used  for  the  eye  ;  while 
the  general  system  is  maintained  by  a  tonic  but  non-stimu- 
lating treatment.  It  is  doubtful  whether  other  means  are  of 
much  value.  Mercurialisation  is  employed  by  some  surgeons 
in  these  cases,  but  its  value  is  problematical. 

No  operation  should  be  undertaken  for  the  formation  of  an 
artificial  pupil  in  the  sympathising  eye,  until  the  inflammatory 
process  has  completely  subsided,  the  tension  of  the  eye 
improved,  and  the  vascularity  of  the  iris  diminished.  This 
period  is,  at  the  least,  from  twelve  to  eighteen  months  after 
the  onset  of  the  disease.  If  operative  interference  be  re- 
sorted to  during  that  period,  the  result  is  an  aggravation, 
or  rekindling,  of  the  inflammation,  with  closure  of  the 
artificial  pupil  which  may  have  been  made,  in  consequence  of 
proliferation  of  the  layer  of  retro-iritic  connective  tissue. 
Not  even  if  the  eyeball  become  of  glaucomatous  hardness,  as 
sometimes  happens,  should  the  surgeon  be  tempted  to  operate. 
This  is  a  golden  rule. 

Of  the  operations  employed  for  the  establishment  of  an 
artificial  pupil,  in  an  eye  which  has  sufiered  from  sympathetic 
ophthalmitis  resulting  in  anterior  phthisis,  iridectomy  most 
naturally  suggests  itself,  and  is  the  least  satisfactory.  The 
reason  of  this  is  that,  owing  to  its  very  disorganised  state, 
the  iris  tears  when  drawn  on  by  the  forceps ;  and,  hence,  the 
formation  of  a  satisfactory  coloboma  is  almost  impossible ; 
and,  even  if  this  be  obtained,  it  is  extremely  liable  to  close 
again,  from  proliferation  of  the  retro-iritic  connective  tissue 
set  going  anew  by  the  irritation  of  the  operation.  Yet, 
sometimes,  after  repeated  iridectomies,  a  permanently  clear 
pupil  is  obtained. 

Von  Graef  e  operated  by  making  a  peripheral  linear  incision 
as  for  cataract,  but  passed  the  knife  behind  the  iris,  and  in 
doing  so  he  opened  the  capsule  of  the  lens.     An  iridectomy 
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is  then  made  by  seizing  a  wide  portion  of  the  iris  and  corre- 
sponding retro-iritic  connective  tissue  with  a  special  forceps, 
one  blade  of  which  is  passed  behind  these  structures,  whilst 
the  other  entex'S  the  anterior  chamber,  and  then,  the  iris,  etc., 
having  been  drawn  out,  the  exposed  portion  is  cut  ojff.  The 
partially,  or  completely,  opaque  lens,  or  a  considerable  portion 
of  it,  becomes  evacuated  during  this  proceeding ;  or,  if  not,  the 
usual  measures  are  taken  to  extract  it.  With  this  method, 
also,  the  pupil  frequently  closes  again,  and  even  more  than 
one  supplementary  iridectomy,  or  iridotomy,  may  be  required, 
but^must  not  be  undertaken  until  all  iritation  subsides.  The 
iridectomy,  as  above  described,  is  now  with  advantage  often 
replaced  by  a  V-shaped  one,  made  with  de  Wecker's  forceps- 
scissors. 

The  late  Mr.  George  Critchett's  Method  for  the  formation 
of  a  pupil  in  these  cases  consists  in  passing  a  discission  needle, 
by  a  boring  motion,  through  the  iris,  retro-iritic  tissues,  and 
lenticular  capsvile ;  another  needle  is  passed  in  close  to  the 
first,  and  then,  by  separating  one  point  from  the  other,  a  rent 
is  made  in  the  centre.  This  is  followed,  generally,  by  the 
escape  into  the  anterior  chamber,  of  a  small  quantity  of 
cheesy  lens  matter.  The  latter  is  allowed  to  become  gradually 
absorbed,  and,  in  the  course  of  some  weeks,  the  capsule 
closes  again.  The  operation  has  to  be  repeated  several  times 
before  a  clear  pupil  is  obtained ;  care  being  taken  that  all 
irritation  from  the  previous  operation  has  subsided,  before 
another  is  undertaken. 

Mode,  of  j)erforming  Enucleation  of  the  Eyeball. — There  are 
two  chief  methods  : — 

1.  Bonnet's  Method.  An  incision  is  made  in  the  conjunc- 
tiva all  round  the  cornea  and  about  6  mm.  removed  from  the 
latter.  The  bulbar  conjunctiva  is  separated  from  the  globe 
freely  in  all  directions  with  a  scissors.  With  a  strabismus 
hook  each  orbital  muscle  is  caught  up,  and  its  tendon  divided 
close  to  the  sclerotic,    The  globe  ca^  now  often  be  dislocated 
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forwards  by  pressure  of  the  margins  of  the  lids  backwards, 
and  is  then  held  in  the  fingers  of  the  left  hand,  while  the 
optic  nerve  is  divided  with  a  strong  scissors  passed  into  the 
orbit  from  tlie  median  side.  If  the  globe  cannot  be  dis- 
located, it  may  be  drawn  forwards  with  a  strong  toothed 
forceps,  while  the  nerve  is  being  divided. 

2.  The  Vienna  Method.  The  only  instruments  used  in 
this  operation  are  a  strong  straight  scissors,  and  a  strong 
toothed  forceps.  The  tendon  of  the  internal  rectus  at  its 
insertion,  with  the  overlying  conjvmctiva,  is  seized  in  one 
grasp  with  the  forceps,  and  so  held  until  the  conclusion  of 
the  operation.  Immediately  behind  the  forceps  the  tendon 
is  divided  with  the  scissors,  and  now  the  forceps  is  holding 
merely  the  stvimp  of  the  tendon  adherent  to  the  globe. 
Through  the  opening  necessarily  made  at  the  same  time  in 
the  conjvmctiva  one  blade  of  the  scissors  is  passed,  and  pushed 
on  under  the  tendon  of  the  infei-ior  rectus  muscle,  which  is 
then  divided  along  with  the  overlying  conjunctiva.  In  the 
same  way  the  superior  rectus  is  divided.  The  globe  is  now 
drawn  well  forwards  and  rotated  outwards,  the  scissors  passed 
into  the  orbit,  the  optic  nerve  felt  for,  and  divided.  With 
one  or  two  strokes  of  the  scissors,  the  external  rectus  and 
the  two  obliques  are  divided  close  to  the  globe,  and  the 
operation  is  completed.  This  method  is  very'  rapid.  It  is 
not  suited  to  any  globe  of  which  the  walls  are  weak  (fresh 
perforating  injury,  extreme  staphyloma,  etc.),  for  a  good  deal 
of  pressure  is  exercised  on  the  eyeball  during  its  performance. 

Careful  antiseptic  precautions  are  to  be  employed  in  con- 
nection with  enucleation  of  the  globe.  Of  these,  I  think, 
the  most  important  is  the  use  of  a  full  stream  of  corrosive 
sublimate  solution  (1  in  5000)  into  the  cavity  of  the  orbit, 
as  soon  as  the  eyeball  is  removed;  the  irrigation  being 
maintained  for  several  minutes.  The  interior  of  the  orbit 
is  to  be  then  well  covered  with  finely  powdered  iodoform,  a 
piece  of  drainage  tube  placed  in  the  outer  canthus,  so  as  to 
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ensure  exit  of  any  discharge  which  may  form,  and  a  wood- 
wool, or  other  antiseptic  pad  applied  with  a  bandage.  The 
orbit  should  be  similarly  dressed  every  twenty-four  hours. 

I  have  never  seen  the  slightest  trouble  after  enucleation  of 
the  eyeball,  but  some  cases  of  meningitis  following  upon  the 
operation,  and  which  have  proved  fatal,  are  reported.  There 
can  be  no  reasonable  doubt,  but  that,  in  these  instances, 
septic  matter  made  its  way  along  the  lymphatics  of  the  optic 
nerve  to  the  meninges ;  and,  that  this  septic  matter  was 
introduced  upon  the  instruments,  or  escaped,  in  purulent 
cases,  from  the  interior  of  the  eyeball.  Hence,  the  very 
great  importance  of  the  careful  antiseptic  precautions  above 
indicated. 

Occasionally,  in  ten  days  or  longer  after  the  operation,  a 
granulation  forms  in  the  apex  of  the  orbit,  and  requires  to 
be  snipped  off.  To  prevent  this  some  surgeons  unite  the 
conjunctival  opening  with  a  suture  after  the  eyeball  has  been 
removed. 

An  artificial  eye  can  usually  be  inserted  after  a  fortnight, 
but  should  not  be  constantly  worn  for  a  month  at  least,  as, 
until  that  period  elapses,  it  is  liable  to  caixse  irritation  and 
conjunctivitis. 

Mode  of  performing  Resection  of  the  Optic  Nerve. — An 
opening  is  made  into  the  conjunctiva  about  3  mm.  behind 
tbe  insertion  of  the  internal  rectus  muscle  ;  this  muscle  is 
laid  bare,  and  two  curved  blunt  strabismus  hooks  are  inserted 
beneath  it.  The  hooks  are  drawn  in  opposite  directions,  so 
that  one  is  caught  in  the  angle  of  insertion  of  the  tendon 
with  a  tendency  to  roll  the  eye  outwards,  while  the  other 
will  draw  the  muscle  forwards  out  of  the  orbit.  Near  the 
latter  hook  a  catgut  thread  is  passed  through  muscle  and 
conjunctiva,  first  from  within  outwards,  and  then  the  op- 
posite way.  The  muscle  is  now  divided  at  a  distance  of 
at  least  5  mm.  from  its  insertion  into  the  sclerotic,  and 
the    ends  of  the   catgut   thread  are  tied  in  a  knot.  A 
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second  thread  is  passed  through  the  terminal  stump  of  the 
muscle,  and  similarly  tied  in  a  knot.  The  wound  is  now 
extended  both  towards  the  superior  and  inferior  recti  mus- 
cles; and  a  small  pointed  double  hook  is  inserted  into  the 
^  sclerotic  far  back,  in  order  to  draw  the  globe  forwards  and 
outwards.  A  pair  of  scissors  curved  on  the  flat  are  inserted 
alongside  the  globe,  and  the  optic  nerve  cut  through  as  near 
the  optic  foramen  as  possible.  The  posterior  aspect  of  the 
globe  can  now  be  exposed  to  view  by  means  of  the  double  hook. 
The  stump  of  the  optic  nerve  remaining  on  the  eyeball  is  then 
cvit  off  near  its  insertion  into  the  sclerotic,  the  insertion  of 
the  oblique  muscles  divided,  and  the  whole  of  the  posterior  cir- 
cumference of  the  sclerotic  bared  by  dissection.  The  eyeball 
is  replaced,  the  wound  closed  by  means  of  the  catgut  threads 
previously  introduced,  and,  as  a  precaution  against  sanguineous 
exophthalmos,  the  eyelids  are  united  by  three  sutures. 


CHAPTER  XI. 


THE  MOTIONS  OF  THE  PUPIL  IN  HEALTH 
AND  DISEASE. 

The  Size  of  the  Pupil  in  Health  depends,  chiefly,  on  the  intensity  of  the 
light  to  which  the  eye  is  exposed,  contracting  when  light  falls  into  the 
eye,  and  dilating  in  the  shade.  However  defective  vision  may  be,  if 
quantitative  perception  of  light  still  remains,  the  reaction  of  the  pupil, 
as  a  rule,  takes  place. 

There  is  no  absolute  Standard  for  the  Physiological  Size  of  the  Piq/il. 
The  latter  varies  in  different  healthy  individuals,  being  in  general  smaller 
in  elderly  people  than  in  youthful  subjects;  for,  with  increasing  age,  the 
energy  of  the  sympathetic— the  dilating  nerve  of  the  iris— is  reduced 
whUe  there  is  sclerosis  of  the  walls  of  the  vessels  of  the  iris,  and  rigidity 
of  its  stroma.  Persons  with  blue  irides  have,  in  general,  smaller  pupils 
than  those  with  dark  eyes,  for  in  them  more  light  reaches  the  retina,  and 
hence  the  pupil-reflex  is  stronger.  It  has  also  been  stated  that  hyper- 
metropic  eyes  are  apt  to  have  small  pupils,  owing  to  the  constant  effort 
of  accommodation ;  while  in  myopia,  for  the  converse  reason,  the  pupils 
are  said  to  be  wide  ;  but  the  observation  is  not  generally  accepted  The 
diameter  of  the  pupil,  when  the  accommodation  is  at  rest,  has  been 
found  -  to  vary  between  2-44  and  5-82  mm.,  giving  an  avemge  diameter 
or  4-14  mm. 

Cmvtractimi  of  the  Piqjil.-Contmotion  to  light  is  a  reflex  motion  the 
optic  nerve  being  the  afferent  nerve,  and  the  third  nerve  the  efferent 
nerve  mnervating  the  sphincter  pupillfg.  It  has  been  shown,  by  a  high 
authonty,^  that  there  are  special  afferent  fibres  in  the  optic  nerve  for  the 
pupil-reflex,  distinct  from  those  for  vision,  and  that  it  is  possible  to 
distinguish,  with  the  microscope,  these  two  kinds  of  nerve  fibres  from 
each  other. 

The  anatomical  investigations  of  Meynert'  have  shown,  that  between 
T.ZT,T  q^ac^ngemina  and  the  centre  for  the  third  nerve  run  communi- 
catmg  fibres  (2,  Fig.  98),  which  probably  enable  this  reflex  to  take  place. 

'  "Woinow,  Ophihalmometrie,  Vienna  1871 

Vom  Gehim  der  Saugethiere,  SMclrer'«  Handbuck,  Leipzig,  1870. 
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Owing  to  the  semi-decussation  of  the  fibres  in  the  optic  chiasma,  the 
stimulus  of  light,  when  applied  to  one  eye  alone,  passes  up  each  tract 
with  equal  power  to  the  corpora  quadrigeraina,  and  thence,  by  Meynert's 
fibres,  to  the  centre  for  the  third  nerve  (or  rather  to  that  portion  of  it 

which  acts  as  a  special  centre 
for  the  sphincter  pupillae),  and 
from  that  point  down  the  myotic, 
or  short  ciliary,  branches  of  this 
nerve  to  each  ciliary  ganglion, 
the  ciliary  nerves,  and  each 
sphincter  iridis,  causing  as 
active  a  contraction  of  the  pupil 
in  the  non-illuminated  eye  (con- 
sensual contraction)  as  in  its 
fellow.  It  is  probable,  however,' 
that,  in  addition  to  this  method 
of  bringing  about  consensual 
contraction  of  the  pupil,  there 
is  a  communication,  direct  or  in- 
direct, between  the  centres  for 
the  third  nerve  of  each  side  ca- 
pable of  efEecting  it.  In  no  other 
way  can  the  fact  be  explained, 
that  consensual  contraction  of 
the  pupil  is  maintained  in  cases 
of  homonymous  hemianopsia. 
If,  for  instance  (Fig.  98),  there 
be  a  lesion  of  the  right  tractus  opticus  giving  rise  to  left  hemianopsia, 
the  centre  of  the  left  third  nerve  alone  can  be  primarily  stimulated ; 
but,  as  both  pupils  act,  a  communication  between  the  centres  of  the 
third  nerves  must  exist.  MerkeP  believes  that  there  is  a  direct  anasto- 
mosis between  these  centres. 

But  it  must  be  stated  that  Bechterew  is  of  opinion,  that  the  centripetal 
pupillary  fibres  pass  uncrossed  from  the  chiasma  directly  to  the  grey 
matter  surrounding  the  third  ventricle,  and  thence  backward  to  the 
pupillary  nucleus  of  the  oculo-motor  nerve  of  their  own  sides  respectively. 

The  reflex  mobility  of  the  pupil  to  light  is  tested,  most  commonly,  for 
the  purpose  of  deciding  the  existence,  or  otherwise,  of  posterior  synechiie. 
The  next  most  common  object  of  the  test,  and  the  one  with  which  we 
are  here  concerned,  is  to  determine  the  sensitiveness  to  light  of  the 
retina,  or  of  the  visual  centre.  It  affords,  generally,  a  sufficient  test  of 
the  presence  or  absence  of  quantitative  perception  of  light ;  but,  it  must 


Fig.  98.— 3-/V.  (Jeutre  of  tuird  nerve.  1.  Con- 
nection betweennuclei  of  third  nerves.  2.  Mey- 
nert's fibres.  Q.  Corpora  quadrigeraina.  C. 
Chiasma.  O.  Optic  nerve.  P.  Myotic  fibres 
of  third  nerve.  L.  Seat  of  Lesion.  Aitows 
show  path  of  impulse  in  lesion  of  right  tract 
at  L. 


'  Lesser,  Die  Pupillarbeioegung  in  Phi/siologischer  und  Patholoffischer  Beziehung,  Wies- 
baden, 1831,  p.  14.  "  Oraefe-Soemisch  Uaiidbtich,  vol.  i. 
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be  remembered,  that  the  latter  function  may  be  wanting  in  certain 
diseased  states,  and  yet  the  pupil-reflex  take  place ;  or,  the  pupil-reflex 
may  be  wanting,  and  still  perception  of  light  be  present.  The  test  is 
best  performed  in  diffuse  daylight,  with  the  patient's  face  directed 
towards  the  window,  a  distant  object  being  looked  at,  and  the  eye 
which  is  not  under  examination  being  carefully  excluded  from  the  light. 
The  surgeon  then,  having  observed  the  size  of  the  pupil  to  be  examined, 
excludes  the  eye  from  light  with  his  hand  for  Some  moments.  On 
removing  the  excluding  hand,  a  normally  reacting  pupil  vnll  be  found 
to  have  become  dilated ;  and  this  dilatation,  after  an  interval  of  about 
half  a  second,  will  be  observed  to  give  way  to  an  extreme  contraction, 
which  is  maintained  only  for  a  moment,  and  is  then  succeeded  by  a 
moderate  dilatation,  and  the  pupil  then  again  contracts  somewhat, 
and  so  on,iuntil,  after  some  further  minute  oscillations,  it  comes  to  a 
standstill.  The  explanation  for  this  phenomenon— which  is  termed 
Hippus — is,  that  each  contraction  of  the  pupil,  by  diminishing  the  supply 
of  light  to  the  retina,  contains  in  itself  the  cause  of  the  succeeding 
dilatation ;  and,  for  the  converse  reason,  each  dilatation  sets  agoing  the 
succeeding  contraction,  until  at  last,  equilibrium  is  attained.  A  com- 
parison between  the  maximum  of  dilatation  and  maximum  of  contraction, 
along  with  the  promptness  and  rapidity  with  which  the  contraction  takes 
place,  enables  the  observer  to  form  an  estimate  of  the  activity  of  the 
pupil-reflex.  In  performing  this  test  it  is  important,  that  the  patient's 
gaze  should  be  fixed  all  through  upon  a  distant  object — hence,  unless 
where  a  mere  trace  of  perception  of  light  remains,  the  test  used  with 
the  artificial  light  is  not  so  reliable  as  that  with  daylight — so  that  the 
pupil-contraction  which  is  associated  with  convergence  or  accommoda- 
tion {vide  infra),  may  not  vitiate  the  experiment.  The  danger  of  a 
vitiation  of  the  experiment  by  the  reflex  dilatation  from  the  skin  {mde 
infra),  caused  by  the  excluding  hand,  is  insignificant  in  practice.  The 
consensual  reflex  of  the  pupil,  as  well  as  the  direct,  should  always  be 
tested ;  one  eye  being  alternately  excluded  and  exposed,  the  motions  of 
the  pupil  of  the  other  eye  are  observed  and  compared  with  those  of 
its  fellow.  In  examining  the  pupils  we  have  also  to  decide  whether  they 
be  of  equal  size ;  and,  in  order  to  avoid  error  through  posterior  synechite, 
the  comparison  should  be  made  With  both  eyes  open,  successively  in  two 
very  different  brightnesses  of  light.  Under  normal  conditions  equality 
in  size  of  the  pupils  will  existj  not  only  with  both  eyes  open,  but  also  if 
one  eye  be  shaded ;  for  the  normal  consensual  pupil-reflex  is  equal  to 
the  direct  reflex.  If  the  pupils  be  found  of  different  sizes,  the  least 
movable  one  is  usually  the  pathological  pupil,  but  this  question  is  often 
difficult  to  decide.  Finally,  it  should  be  noted  whether  the  direct 
pupil-reflex  is  similar  in  all  respects  in  each  eye. 

In  addition  to  the  stimulus  of  light,  the  pupil-contracting  centre  is 
excited  by,  or  simultaneously  with,  the  effort  of  accommodation  for  near 
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vision.  The  object  of  this  contraction  is  to  cut  off  rays  falling  on  the 
periplieral  portions  of  the  lens,  which  latter  are  not  curved  in  the  change 
for  accommodation  to  the  same  degree  as  is  the  centre  of  the  lens.  This 
contraction,  however,  is  much  more  intimately  connected  with  conver- 
gence of  the  visual  lines,  than  with  the  effort  of  accommodation.  It 
has  been  shown,'  that  the  contraction  increases  with  the  effort  of 
accommodation,  but  not  proportionately  to  the  distance  of  the  fixation 
point  from  the  eye;  and,^  that  the  pupils  do  not  contract,  if  accommoda- 
tion be  effected  without  convergence ;  but  that,  in  convergence  without 
accommodation,  contraction  is  observed.  It  has  also  been  found,  that 
the  contraction  was  proportional  to  the  degree  of  convergence,  and  that 
in  myopes  of  high  degree  contraction  of  the  pupil  takes  place  at  the  other 
side  of  the  far  point,  where,  of  course,  the  accommodation  does  not  come 
into  play.  Aubert  ^  thinks  there  is  probably  a  common  centre  for  the  three 
actions,  convergence,  accommodation,  and  pupil-contraction,  a  view  sup- 
ported by  Priestley  Smith  ^;  and  Henson  and  Volckers^  have  found  that  in 
dogs,  in  the  piosterior  part  of  the  floor  of  the  third  ventricle,  the  centres 
for  the  branches  to  the  ciliary  muscle,  the  sphincter  pupillie,  and  the 
rectus  internus,  occur  in  close  succession,  and  they  think  that  this 
region  may  be  regarded  as  the  centre  assumed  by  Aubert.  The  exist- 
ence of  such  a  centre  has  been  placed  beyond  controversy  by  Eales's 
case*  of  paralysis  of  convergence  and  accommodation,  and  of  the 
associated  pupillary  contraction.  These  three  motions,  then,  are  not 
dependent  on  each  other,  but  are  co-effects  of  one  and  the  same  cause, 
a  stimulus  applied  to  the  centre  for  convergence,  accommodation, 
and  pupil-contraction. 

In  examining  the  mobility  of  the  pupils  in  a  given  case,  the  cou- 
■  traction  on  convergence  should  not  be  omitted.  If  the  patient  be  blind 
of  both  eyes,  the  observation  can  be  made  by  calling  on  him  to  direct 
his  eyes  towards  his  own  hand  at  about  12  inches  distance.  If  both 
accommodative  contraction  and  light  reflex  are  wanting,  a  lesion  in  the 
course  of  the  centrifugal  pupil  fibres  is  indicated,  while  if  the  light 
reaction  alone  is  wanting,  the  lesion  is  in  the  course  of  the  centripetal 
fibres. 

JDilatation  of  the  Pupil.— The  most  reliable  investigations' have  dis- 
tinctly proved  that  there  is  no  such  muscle  as  the  dilator  pupillas.  Tlie 
dilatation  of  the  pupil  is,  in  all  probability,  largely  the  result  of  an 
inhibitory  action  of  the  sympathetic,  a  view  maintained  also  byGaskell' 

'  Adamiik  and.  Woinow,  Archiofiir  Ophtlialmologie,  xvii.,  pt.  1. 
"  B.  H.  Weber,  De  Motti  iridin,  Lipsiae,  1851. 

"  Graefe  und  Sasmisch  Handhtich,  ii.,  p.  669.        *  OpMhal.  Hnxp.  Rep.,  vol.  ix.,  p.  32. 

"  Arch.f.  OpMhal.,  :ixiv.,  pt.  1,  p.  23.  '  Trans.  Ophfhal.  Soc,  Jan.  10,  1884. 

'  Schwalbe,  Handbnch  der  Sinnesorgane ;  Eversbusch.,  Berichtd.  Ophthal.  OeseUsch,, 
1834 ;  Fuchs.,  Oruefe'n  Archiv,  xxxi.,  pt.  3,  p.  30 ;  Jessop,  Proceed.  Boy.  SoC,  1880, 
p.  478.  "  Jonrn,  of  I'hj/s.,  vii.,  1,  p.  38. 
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and  Jessop.'  The  posterior  limiting  membrane  of  the  iris  is  its  only 
structure,  which  is  not  thrown  into  folds  when  the  pupil  dilates  (Fuchs.); 
and,  therefore,  there  can  be  little  doubt  but  that  it  takes  an  active  part 
in  dilating  the  pupil,  probably  by  reason  of  its  elasticity.  Yet,  inasmuch 
as  when  the  pupil  is  dilated  from  paralysis  of  the  third  nerve,  a  further 
dilatation  can  be  produced  by  atropine,  it  is  probable  that  some  other, 
as  yet  unascertained,  dilating  power  resides  in  the  iris.  The  mydriatic, 
or  long  ciliary,  nerves,  originating  (Henson  and  Volckers)  in  the  front 
part  of  the  floor  of  the  aqueduct  of  Sylvius,  pass  to  a  region  in  the  lower 
cervical  and  upper  dorsal  portion  of  the  cord,  called  by  Budge '-^  the 
cihospinal  centre,  and  from  thence  pass  out  with  the  two  first  dorsal 
nerves,  and,  by  way  of  the  rami  communicates,  to  the  sympathetic  in 
the  neck,  and  thence  to  the  cavernous  plexus,  gasserian  ganglion, 
ophthalmic  division  of  the  fifth  nerve,  nasal  branch  of  this  division, 
ganglionic  branch  of  this  nerve,  ciliary  ganglion,  there  joined  by  more 
branches  from  the  cavernous  plexus,  and  from  thence  by  the  short  ciliary 
nerves  reach  the  eje. 

The  dilating  nerve  fibres  are  probably  of  twofold  nature,  muscular 
and  vasomotor.  The  experiments  of  Gruahagen,^  Salkowski,^  Bonders, 
and  Hamer,^  Stellwag,""  and  F.  Arlt,  jun.,^  indicate  this;  and,  that  the 
centre  for  each  kind  of  fibre  is  different,  though  both  are  situated  in 
the  medulla  oblongata,  and  their  fibres  probably  run  the  same  course 
to  the  eye.  The  centre  for  the  muscular  fibres  is  called  the  oculo- 
pupillary  centre.  That  the  vasomotor  fibres  have  a  decided,  and 
independent,  influence  in  dilating  the  pupil,  has  been  shown  by  Eouget,« 
Schoeler,"  and  others.  It  is  not  certain  what  the  mechanism  of  this 
influence  may  be,  but  it  probably  consists  in  a  diminution  in  volume  of 
the  iris,  from  anemia  caused  by  contraction  of  the  muscular  coat  of  the 
vessels. 

While  light  is  the  only  stimulus  capable  of  bringing  about  a  reflex 
contraction  of  the  pupil,  the  pupil-dilating  centre  reacts  to  everv 
sensitive  stimulus,  e.g.  the  prick  of  a  pin  or  a  pinch  on  the  neck 
galvamsm  applied  to  the  leg,'"  the  tickling  of  a  sensitive  place  in  the 
region  of  the  fifth  nerve  on  the  face,"  etc.,  and  Westphal'^  observed 
dilatation  on  shouting  loudly  into  the  ear  of  a  person  under  chloroform 


'  Proceed.  Hoy.  Soo.,  188G,  p.  484 

;  Ueber  Atropin.,  All.  Wiener  Med.  Zeitung,  1872.^6    '  " 
AreUvfii/r  OpUhal.,  XV.,  i.  *         .  • 

■  Complex  rendm  et  Mem.  de  la  Soe.  de  Bwlogie,  1850 

...  ffi;^7'7*^^^^-;<'-y  m^ns.Dns.  Dorpat,  18G9. 

Amclt,  Qricsenger's  Archiu  f.  Psych.,  ii  f  > 

I  ^'^'TjelMtder4&  Versam.  deutsci^er  Naturforscher  in  Leipzig,  IHTZ 
Vifchow  s  Archio,  xxvii.,  p.  409.  •  ' 


272 


DISEASES  OF  THE  EYE. 


[chap.  XI. 


SchifE  and  Foa'  found  that,  in  curarised  dogs  and  cats,  a  dilatation  took 
place  on  the  application  of  every  stimulus,  not  necessarily  painful, 
applied  to  the  nerves  of  common  sensation  in  any  part  of  the  borly. 
The  centre  for  this  reflex  is  probably  in  the  medulla  oblongata,'''  but, 
inasmuch  as  it  takes  place  if  the  cervical  sympathetic  be  divided,^  it 
is  evident  that  all  the  dilating  fibres  do  not  run  to  the  eye  by  way  of 
the  cervical  sympathetic.  SchilE,''  indeed,  thinks  it  probable,  that  the 
Gasserian  ganglion  receives  pupil-dilating  fibres  from  the  sympathetic 
traversing  the  cavum  tympani. 

Some  psychical  emotions  produce  dilatation  of  the  pupil.  The  pupils 
of  a  cat  in  anger  dilate,  and  those  of  a  frightened  child.  In  sleep,  or 
when  under  thei  complete  influence  of  an  ansesthetic,  the  pupils  are 
contracted,  for  then  all  psychical  and  sensitive  stimuli  are  reduced  to  a 
minimum.  Facts  authorise  the  conclusion,  that  the  medium  dilatation 
of  the  pupil  in  the  healthy  state  depends  chiefly  on  the  intensity  of  these 
stimuli,  habitually  transmitted  through  the  sympathetic.  If,  in  any 
individual,  they  be  slight,  his  pupil  is  contracted ;  if  intense,  it  is 
dilated.  Arndt^  asserts  that  in  delicate,  nervous,  excitable  people  the 
pupils  are  often  much,  and  habitually,  dilated. 

In  addition  to  those  already  mentioned,  there  are  causes  for  the 
dilatation  of  the  pupil,  which  can  hardly  be  referred  to  simple  reflex 
action,  but  which  seem  to  be,  like  the  contraction  of  the  pupil  on 
convergence  of  the  visual  lines,  associated  with  those  of  other  centres 
in  the  medulla  oblongata,  especially  with  those  for  respiration  and 
uterine  action.  With  every  clee^j  inspiration  or  expiration  a  considerable 
pupillary  dilatation  takes  place,  not  identical  vsdth  that  shght  dilatation 
occurring  on  each  ordinary  inspiration,  and  depending  on  variation  of 
blood  pressure,  but  due"  to  simultaneous  stimulation  of  the  respiratory 
and  pupil-dilating  centres,  by  retention  of  carbonic  acid  gas  in  the 
blood.  Eaehlmann  and  Witowski '  have  observed  marked  dilatation  at 
the  beginning  of  each  labour  pain,  to  be  explained  as  an  associated 
action  of  the  neighbouring  centres  for  uterine  movements  and  pupil- 
dilatation. 

Besides  the  normal  pupillary  motions  described  in  the  foregoing,  and 
visible  for  the  most  part  to  the  naked  eye  of  the  observer,  there  is  a 
phenomenon  of  pupillary  motion,  which  is  discoverable  only  by  aid  of  a 
corneal  microscope  or  loup,  consisting  in  perpetual,  but  very  minute  and 
irregular,  fluctuations  in  size  of  the  pupil.  This  hippus  has  been  aptly 
termed  by  Laqueur"  the  Unrest  of  the  Pupil,  and  is  due  to  the  ever- 


'  La  pupilla  come  eatesiometio.    TJI»iparzialc,\B74,.  =  Salkovrski,  «o 

°  Vulpian,  Archio  de  physiol.  etc.  de  Brown-Sequard.    Janvier,  1874. 

*  Unlerstwhvngen  zur  Naturlehrc,  x.,  1867,  p.  423. 

»  Archivf.  PKycliiaMe,  ii.,  p.  589.  °  Schiff,  foe.  c\t. 

'  Archio f.  Fhydoloyic,  1878,  p.  110.  "  Klin.  MonaUbl.f.  Augenhexlk.,  Dec. 
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varying  sensitive  and  psychical  reflexes,  which  are  thus  constantly 
manifesting  their  influences  on  the  pupil. 

The  Fifth  Nerve  has  been  held  by  some  to  have  an  influence  over  the 
motions  of  the  iris  similar  to  that  of  the  sympathetic.  This  is  doubtless 
a  mistaken  view' ;  the  effect  on  the  pupil  following  section  of  the  fifth 
within  the  cranium  being  due  to  paralysis  of  the  sympathetic  fibres  con- 
tained in  it,  and  not  to  the  lesion  of  the  proper  fibres  of  the  fifth  nerve. 
Others  ^  again  have  ascribed  to  the  fifth  nerve  a  direct  influence  over 
the  contraction  of  the  pupil ;  but  this  is  to  be  regarded  as  a  reflex 
action  merely,  Merkel  indeed  having  demonstrated  ^  the  existence  of 
a  direct  fibrillar  connection  between  the  centres  of  the  fifth  and  third 
nerves. 

Action  of  the  Mydriatics  on  the  Pupil.  Atrojnne. — Inasmuch  as  a 
maximum  mydriasis  can  only  result  from  paralysis  of  the  pupillary 
branches  of  the  third  nerve,  combined  with  excitation  of  the  pupillary 
branches  of  the  sympathetic  ;  and,  as  atropine  effects  such  a  mydriasis, 
it  is  evident  that  it  acts  in  the  way  indicated  on  these  nerves.''  A.  von 
Graefe  proved  ^  that  the  aqueons  humour  of  an  eye  into  which  atropine 
has  been  instilled,  acts  as  a  mydriatic  when  applied  to  another  eye. 
Duboisine,  Hi/oscyamine,  and  Daturine  act.similarly  to  atropine.  Cocaine 
mydriasis  seems  *  to  be  induced  merely  by  a  local  irritation  of  the  endings 
of  the  sympathetic  in  the  iris,  both  of  the  vaso-constrictor  fibres  and  of 
the  pupil-inhibitory  fibres.  Strychnine  and  curare  are  not,  strictly  speak- 
ing, mydriatics,  as  they  only  indirectly  affect  the  pupil ;  the  mydriasis 
obsen-ed  in  poisoning  by  these  drugs  being,  according  to  Schiff '  and 
others,  the  result  of  the  retention  in  the  blood  of  carbonic  acid  gas. 

Action  of  the  Myotics  on  the  Pupil.  Eserhie  {or  Physostiffmiyie).— This 
diug  is  in  all  respects  a  complete  antagonist  of  atropine,®  paralysing  the 
peripheral  endings  of  the  sympathetic  in  the  iris,  and  stimulating  the 
endings  of  the  branch  of  the  third  nerve  in  the  sphincter  pupillge.  Pilo- 
ca/r2nne  and  Muscarine  act  similarly,  but  not  with  the  same  energy. 
Nicotine,  applied  to  the  eye,  is  found  to  act  like  eserine.^  Morphium 
has  an  antagonistic  effect  to  atropine,  both  as  regards  the  pupil  and  the 
general  nervous  system,  and  is  employed  in  cases  of  poisoning  by  atropine 
(vide  p.  233). 

'  Leeser,  loe.  eit.,  pp.  46-48. 

'  Grunhagen,  Berl.  Klin.  Wochenschr.,  1866,  No.  24.    Eogow,  Zeitschr.f.  rat.  Med. 
vol.  xxix.,  p.  289.  ' 
"  Qraefe  und  Scemigch's  Handhuch,  i.,  p.  140. 
"  Hermann,  Lehrb.  der.  exp.  Toxicologic,  1874. 
'  Archivf.  Ophthal.,  i.,  pt.  1,  p.  462,  foot-note. 

•  Jessop,  Proceed.  Soy.  Soc,  p.  441,  1885.  '  PJlUger's  ArcJiiv,  1871,  p.  229, 

'  Harnack,  Arch.f.  exp.  Pathol.,  u.,  p.  307;  A.  "Weber,  Archivf.  Op)Uhal.,xxu.,  pt.  2, 
p<  231* 

»  Rogow,  Zeitschriftf.  rat.  Med.,  xxix.,  p.  1 ;  Schur,  Zeitschrift  f.  rat.  ATed.,  xxxi, 
p.  402,  ' 
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Chloroform  in  the  first  or  excitation  stage  of  anaesthesia,  according  to 
the  investigations  of  WestpLal,'  Budin,^  and  Hirschberg,^  stimulates  the 
pupil-dilating  centre,  and  in  the  second  stage  gradually  reduces  the  ex 
citability  of  this  centre,  until,  finally,  it  is  completely  paralysed,  so  that 
no  form  of  stimulation  causes  any  dilatation.  Following  on  this  is  a 
still  further  contraction  to  a  pin-hole  pupil,  due  to  stimulation  of  the 
pupil-contracting  centre.  Should  the  inhalation  of  the  anjesthetic  be 
continued  longer,  a  dilatation  of  the  pupil,  often  sudden,  takes  place 
and  this  indicates  paralysis  of  the  pupil-contracting  centre,  and  the 
most  serious  consequences  for  the  life  of  the  patient. 

The  Size  of  the  Pupil  ia  Disease. -il/yos/s  may  be  causedby  a  disea.'ed 
process  irritating  the  pupil-contracting  centre  or  nerve-fibres  (the  Irrita- 
tion Myosis  of  Leeser),  or  by  one  causing  paralysis  of  the  pupil-dilating 
centre  or  nerve-fibres  (the  Paralytic  Myosis  of  Leeser),  or  by  a  combina- 
tion of  both.  Either  cause  alone  would  produce  a  medium  myosis ;  a 
combination  of  the  two  would  give  a  maximum  myosis.  ' 

Irritation  Myosis,  according  to  Leeser,  is  not  usually  increased  by  the 
stimulus  of  light,  nor  on  convergence  of  the  visual  axes,  nor  does  it 
diminish  in  the  shade.  Mydriatics  dilate  such  a  pupil  widely ;  myotics 
contract  it  ad  maximum.  In  paralytic  myosis  the  pupil  reacts  well  to 
light  and  on  convergence,  but  does  not  dilate  on  application  of  sensitive 
or  psychical  stimuli,  or  with  co-ordinated  motions.  M.ydriatics  dilate 
such  a  pupil  only  partially,  while  myotics  contract  it  ad  maximum.  In 
maximum  myosis  every  reaction  is  wanting,  strong  mydriatics  alone 
producing  a  medium  dilatation. 

Irritation  myosis  is  found  in  :—a.  The  early  stages,  at  least,  of  all  in- 
flammatory affections  of  the  brain  and  its  meninges,  in  simple,  tubercular, 
and  cerebro-spinal  meningitis.  When,  in  these  diseases,  the  medium 
myosis  gives  place  to  mydriasis,  the  change  is  *  a  serious  prognostic  sign, 
indicating  the  stage  of  depression  with  paralysis  of  the  third  nerve,  b.  In 
cerebral  apoplexy  the  pupil  is  at  first  contracted,  according  to  Bert- 
hold,^  who  points  out  that  this  contraction  is  a  diagnostic  sign  between 
apoplexy  and  embolism,  in  which  latter  the  pupil  is  unaltered,  c.  In 
the  early  stages  of  intra-cranial  tumours  situated  at  the  origin  of  the 
third  nerve  or  in  its  course,  d.  At  the  beginning  of  an  hysterical  or  of 
an  epileptic  attack.^  e.  In  tobacco  amblyopia,'  probably  from  stimula- 
tion of  the  pupil-contracting  centre  by  the  nicotine.  /.  In  persons 
following  certain  trades,  as  the  result  of  long-maintained  effort  of 
accommodation  ^  (watchmakers,  jewellers,  etc.),  the  pupil-contracting 

'  Virchow's  ArcJiiv,  xxvii.,  p.  409.  Gazette  des  Hopitaux,  1874,  p.  910. 

"  Berl.  Klin.  JVocheiitekr.,  1876,  p.  652.  ^  Leeser,  loc.  eit.,  p.  83. 

"  Jierl.  Klin.  Wochenschr.,  1869,  No.  39. 

•  Wecker,  Graefe  uml  ScBminch'g  Handhitch,  iv. 

'  Hirscliler,  Arch.  f.  Op/ithnl.,  xvii.,  pt.  1. 

■  SeifEert,  AUgem.  Zeittchrift  fiir  Pui/chicatrir,  x.,  1853,  p.  514. 


CHAP.  XI.]    THE  PUPIL  IN  HEALTH  AND  DISEASE.  275 


centre  being  subject  to  an  almost  constant  stimulus,  g.  As  a  reflex 
action  in  ciliary  neurosis  ;  consequently,  in  many  diseased  conditions  of 
those  parts  of  the  eye  supplied  by  the  fifth  nerve. 

Paralytic  myosis  occurs  : — In  spinal  lesions  above  the  dorsal  vertebrse, 
e.g.  injuries,  and  inflammations,  especially  of  the  chronic  form.  The 
contracted  pupil  occurring  in  gTey  degeneration  of  the  posterior  columns 
of  the  spinal  cord  has  been  long  known  as  Spinal  Myosis.  In  the  simple 
form  of  this  myosis  the  pupil  has  but  a  medium  contraction,  and  reacts 
both  to  light  and  on  convergence.  This  condition  is  found  in  the  early 
stages  alone,  vfhen  the  disease  has  attacked  merely  the  cilio-spinal  centre, 
or  higher  up,  as  far  as  the  medulla  oblongata ;  later  on,  when  Meynert's 
fibres  become  engaged,  we  have  the  Argyll-Eobertson  pupil.  The  very 
minute  pupil,  often  seen  in  tabes  dorsalis,  is  probably  due  to  secondary 
contraction  of  the  sphincter  pupillte.' 

Argyll-Kobertson  was  the  first  to  point  out,-  that  in  tabes  dorsalis  the 
pupil,  although  contracted,  and  responding  to  light  by  further  contrac- 
tion but  slightly,  or  not  at  all,  does  become  more  contracted  on  con- 
vergence of  the  visual  axes  (or  accommodation).  He  explained  this 
phenomenon  as  being  due  to  paralysis  of  the  cilio-spinal  nerves,  which 
he  therefore  regarded  as  the  nerves  supplying  the  sphincter  iridis.  But 
Eaehlmann  points  out  ^  that  the  myosis  and  the  motor  phenomenon  are 
not  directly  connected  ;  for  it  sometimes  happens  that  pupils  which  dp 
not  react  to  light,  and  do  contract  on  convergence,  are  not  habitually 
contracted,  and  may  even  be  somewhat  dilated.  The  two  symptoms  are, 
no  doubt,  often  present  together  in  tabes.  The  myosis  is  a  sign,  an4  an 
important  one,  of  disease  of  the  posterior  columns,  while  the  defective 
reaction  to  light  with  retained  contraction  on  convergence  indicates 
disease  at  some  distance  from  the  spinal  cord,  namely,  in  Meynert's 
fibres  ;  and  this  is  probably  the  correct  explanation  of  the  Argyll- 
Eobertson  symptom.  Disease  in  Meynert's  fibres,  however  (as  also 
disease  of  the  optic  nerve),  may  be  in  direct  connection  with  disease  of 
the  cord.  Stilling  having  found'  fibres  passing  directly  from  the  optic 
tract  into  the  crus  cerebri. 

Some  authorities  regard  myosis  as  one  of  the  earliest  symptoms  of 
tabes,  while  others  do  not.  Eaehlmann  also  thinks  that,^  perception 
of  light  being  present,  if  the  pupils  do  not  react  to  light,  while  they  do 
contract  on  convergence,  the  symptom  is  usually  one  of  serious  central 
disease. 

Earalytic  myosis  is  also  found  in  general  paralysis  of  the  insane. 
In  acute  mania  the  pupil  is  usually  much  dilated,  and  when  this 
mydriasis  is  changed  for  myosis,  approaching  general  paralysis  mav  be 


'  Hempel,  Archivf.  OpMlud.,  xxii.,  pt.  1. 

!  -^^T  ^'f  '^i^-  1809,  p.  CG9,  and  xv.,  1870,  p.  487.       Zoo.  cit.,  p.  7. 

JJeiluffeheft  zu  Zehender'g  Monatshlattcr,  xvii.,  pp.  203-207, 
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prognosticated.'  Myosis,  following  on  irritation  mydriasis,  is  also  found 
in  myelitis  of  the  cervical  portion  of  the  cord.  In  bulbar  paralysis, 
if  paralytic  myosis  occurs,  the  disease  is  probably  complicated  with 
progressive  muscular  atrophy,  or  with  sclerosis  of  the  brain  and  spinal 
cord.^ 

Hirschler  states  ^  that  he  has  frequently  noticed  a  contracted  pupil 
in  alcoholic  amblyopia,  due,  probablj',  to  an  afEection  of  the  medulla 
oblongata,  possibly  fatty  degeneration.  Myosis  may  also  be  due  to 
paralysis  of  the  cervical  sympathetic,  resulting  from  injury,  from 
pressure  of  an  aneurism  of  the  carotid,  innominate,  or  aorta,  or  from 
pressure  of  enlarged  lymphatic  glands.  In  apoplexy  of  the  pons  Varolii, 
mj'osis  is  present,  but  it  is  not  yet  certain  whether  it  is  an  irritation 
m_yosis,''  or  a  paralytic  myosis.^ 

Myclriasn  may  be  caused  by  a  diseased  process  giving  rise  to  irritation 
of  the  pupil-dilating  centre  or  fibres,  or  by  paralysis  of  the  pupil-con- 
tracting centre  or  fibres. 

The  former  is  termed  Irritation  (or  Spasmodic)  Mj-driasis,  and, 
according  to  Leeser,  is  characterised  by  a  moderately  dilated  pupil, 
contracting  somewhat  to  light  and  on  convergence,  but  not  dilating 
on  sensitive  or  psychical  stimuli ;  easily  dilated  ad  maximum  by 
mydriatics,  but  with  difficulty  contracted  ad  maximum  by  myotics. 
The  latter  is  called  Paralytic  Mydriasis,  and  in  it  there  is  a  moderately 
dilated  pupil,  reacting  to  sensitive  and  psychical  stimuli.  The  reaction 
to  light  and  on  convergence  varies  according  to  the  seat  of  the  lesion. 
If  the  lesion  lie  between  the  iris  and  the  pupil-contracting  centre,  the 
direct  and  consensual  reaction  to  light  is  wanting,  as  also  the  asso- 
ciated motion  on  convergence  of  the  visual  lines.  But,  if  the  lesion  lie 
between  the  retina  and  the  pupil-contracting  centre,  the  direct  contrac- 
tion to  light  is  wanting,  while  the  consensual  contraction,  and  that  on 
convergence,  are  retained.  In  either  case  the  pupif  can  be  contracted 
ad  maximum  by  mydriatics,  but  not  contracted  more  than  to  medium 
size  by  mj'otics. 

Irritation  of  the  pupil-dilating  centre  and  paralysis  of  the  pupil- 
contracting  centre  existing  simultaneously,  give  rise  to  maximum 
mydriasis.  In  it  there  is  absolute  immobility  to  stimuli  of  ail  kinds, 
except  to  strong  myotics,  which  may  bring  the  pupil  back  to  the  normal 
size. 

Irritation  Mydriasis  occurs  :—a.  In  hypersemia  of  the  cervical 
portion  of  the  spinal  cord,  and  in  spinal  meningitis.  h.  In  the  early 
stages  of  new  growths  in  the  cervical  portion  of  the  cord.  o.  In  cases 
of  intracranial  tumour  and  other  diseases  causing  high  intracranial 


'  Seiffert,  loc.  cit.  '  Leeser,  Toe.  cit.,  p.  91.  '  Archiv  f.  OphthaL,  svii.,  pt.  1,  p. 
•*  Larcher,  Pathol,  de  laprotub.  Annulairc,  denjc.  iirage,  p.  54. 
'  J^dell,  Berl.  Klin,  TFochensch.,  1872,  No.  24, 
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pressure,  according  to  Raeblmann,  although  Leeser  points  out  that 
these  may  also  give  rise  to  paralytic  mydriasis,  d.  In  the  spinal 
irritation  of  chlorotic  or  anajmic  people,  after  severe  illness,  etc.  e.  As 
a  premonitory  sign  of  tabes  dorsalis.  /.  In  cases  of  intestinal  worms, 
owing  to  the  stimulation  of  the  sensitive  nerves  of  the  bowel,  and 
sometimes  in  other  forms  of  intestinal  irritation,  g.  In  psychical 
excitement,  e.g.  acute  mania,  melancholia,  progressive  paralysis  of  the 
insane  (often  then  unilateral,  with  myosis  in  the  other  eye). 

Unilateral  mydriasis  occurring  at  short  intervals,  now  in  one  eye 
and  now  in  the  other,  is,  according  to  von  Graefe,'  a  premonitory  sign 
of  mental  derangement.  Von  Graefe  observed  madness,  in  the  form 
of  manie  des  grandeurs,  to  come  on  some  months  after  the  occurrence  of 
this  symptom. 

Paralytic  Mydriasis  (Iridoplegia)  may  be  due,  either  to  a  paralysis  of 
the  pupil-contracting  centre,  or  as  the  result  of  the  stimulus  not  being 
conducted  from  the  retina  to  that  centre.  It  may  be  found  under  the 
former  circumstances  : — a.  Sometimes  in  progressive  paralysis,  where  at 
first  there  was  myosis.  i.  In  various  diseased  processes  at  the  base 
of  the  brain  affecting  the  centre  of  the  third  nerve.  c.  In  a  late  stage 
of  thrombosis  of  the  cavernous  sinus.-  d.  In  orbital  processes  which 
cause  pressure  on  the  ciliary  nerves,  e.  In  glaucoma.  /.  In  cases  of 
intraocular  tumours  which  have  attained  a  certain  size. 

In  paralytic  mydriasis,  due  to  non-transmission  of  the  stimulus  of 
light  to  a  healthy  pupil- contracting  centre  and  nerves,  contraction  of 
the  pupil  will  take.place  only  on  convergence  of  the  visual  lines.  The 
same  condition  of  pupil  will  be  found,  if  the  lesion  lie  in  the  course  of 
Meynert's  fibres,  although  vision  may  be  normal.  If  the  lesion  lie  in 
the  centre  of  vision,  or  in  the  course  of  the  fibres  connecting  this  centre 
with  the  corpora  quadrigemina,  although  absolute  amaurosis  exist,  the 
reaction  of  the  pupil  to  light  will  be  perfect.  Paralytic  mydriasis, 
due  to  non-conduction  of  light-stimulus,  is  found  in  most  cases  of 
optic  atrophy. 


'  Archie  f.  OpMhal.,  iii.,  pt.  3,  p.  350. 

■  Knapp  Jrchivf,  Ophthal. ,  xiv.,  pt.  1,  p.  220. 


CHAPTER  XII. 


GLAUCOMA.' 

The  chief,  and  essential,  symptom  of  this  disease  is  Increased 
Intraocular  Tension — increased  hardness  of  the  eyeball.  There 
is  Primary  Glaucoma,  and  Secondary  Glaucoma.  In  primary 
glaucoma  the  increased  tension  comes  on  without  any  previous 
recognisable  disease  in  the  eye  ;  and  it  is  with  it  we  have 
mainly  to  do  in  this  chapter.  In  secondary  glaucoma,  the 
increased  tension  comes  on  in  consequence  of  a  previous 
disease  in  the  eye. 

Petmaet  Glaucoma. 

Of  primary  glaiicoma  there  are  two  great  kinds  :  the  Non- 
inflammatory, JSTon-congestive,  or  Chronic  Glaucoma  ;  and  the 
Inflammatory,  Congestive,  or,  more  or  less,  Acute  Glaucoma. 
In  using  the  term  "inflammatory  "  here,  it  is  not  to  be  supposed 
that  acute  glaucoma  is  an  inflammation  in  the  strict  patho- 
logical sense  of  the  term,  or,  if  so,  to  but  a  slight  extent. 
The  term  is  employed  rather  on  account  of  some  symptoms 
which  are  present  (pain,  redness  of  the  eyeball,  lacrimation), 
and  which  we  are  wont  to  see  with  inflammations  of  the  eye — 
symptoms  which  are  wanting  in  chronic  glaucoma. 

Increased  intraocular  tension,  then,  is  the  chief,  and  essential, 
symptom  of  glaucoma,  whatever  form  of  it  may  come  before  us. 

'  From  yXauKos,  sea  green.  The  name  was  given  to  the  disease  by 
the  old  writers,  on  account  of  the  greenish  reflection  obtained  from  the 
pupil  in  some  cases.  But  this  greenish  reflection  is  seen  in  other 
diseased  conditions,  and  is,  therefore,  not  characteristic  of  glaucoma. 
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If  the  surgeon  place  the  tips  of  his  index  fingers  close 
together  on  a  normal  eyeball,  and  make  gentle  pressure  with 
them  alternately,  he  will  observe  that  the  eyeball  pits  slightly 
on  this  pressure,  and  that  a  sensation  of  fluctuation  is  given 
to  the  fingers.  The  amount  of  this  pitting  or  fluctuation 
varies  according  to  the  degree  to  which  the  eyeball  is  filled 
with  its  fluids,  and  also,  to  some  extent,  according  to  the 
thickness  of  the  sclerotic  coat,  and  is  not  precisely  the  same 
in  every  normal  eye.  The  glaucomatous  eyeball  is  felt  to  be 
more  resistent,  to  be  harder,  than  the  normal  globe. 

Some  clinical  experience  is  necessary  before  the  surgeon 
can  appreciate,  by  palpation,  those  degrees  of  tension  which 
are  just  above,  or  just  below,  the  normal ;  and  no  other  method 
is  equally  satisfactory.  Tonometers  have,  indeed,  been  in- 
vented for  the  purpose,  but  the  results  obtained  by  them  are 
unreliable. 

For  the  purposes  of  clinical  notation.  Sir  W.  Bowman  sug- 
gested some  signs,  which  have  been  very  generally  adopted. 
Formal  tension  he  indicates  by  the  letter  T,  slight  increase 
of  tension  =  T  +  1,  still  higher  tension  =  T  +  2,-  while 
T  -f-  3  indicates  stony  hardness  of  the  eyeball.  In  the  same 
way,  diminished  tension  is  T  —  1,  T  —  2,  and  T  —  3.  T  -f-  ? 
and  T  —  ?  indicate  that  it  is  doubtful  whether  the  tension 
be  slightly  above  or  below  the  normal. 

The  other  symptoms  of  glaucoma  are  largely  due  to  the  in- 
creased tension,  but  in  chronic  glaucoma  there  are  by  no  means 
so  many  symptoms  as  in  acute  glaucoma.  Let  us  now  discuss 
these  two  great  forms  of  glaucoma  separately.    And  first  as  to 

Chronic,  or  Non-inflammatory,  Glaucoma  (also  known 

as  Simple  Glaucoma,  and  as  Simple  Chronic  Glaucoma).  

Symptovis.  The  tension  is  raised.  Sometimes  the  eye  will 
be  very  hard  (T  +  2,  or  more),  and  again  it  may  be  but 
slightly  raised  (T  +  1).  Even  in  one  and  the  same  eye  the 
tension  varies,  and  may  be  at  one  time  too  high,  and  at  another 
almost  normal. 
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In  sucli  cases  the  differential  diagnosis  between  glaucoma 
and  optic  atrophy  may  present  difficulties,  and  then  an 
examination  of  the  light-sense  may  prove  of  use ;  for,  in 
glaucoma,  the  L.M.  is  affected  and  the  L.D.  is  almost  normal, 
while  in  optic  atrophy  the  reverse  is  apt  to  be  found. 

The  external  appearance  of  the  eye  is  usually  quite  normal, 
and  the  pupil  reacts  well  to  light.  The  anterior  chamber  is 
sometimes  a  little  shallow. 

On  examination  with  the  ophthalmoscope  the  optic  papilla 
is  found  to  be  "  cupped."  The  optic  papilla,  being  the  weakest 
part  of  the  ocular  wall,  is  the  first  place  to  give  way  to 


Fig.  f)9.—(Ed.  Jaeger),  sc,  Sclerotic;  ch,  Choroid;  r,  Ketina;  of, 
Optic  nerve ;  ca,  Intervaginal  space ;  v,  External  sheath  of  the  optic 
nerve;  E,  Excavation  of  the  papilla;  M,  Margin  of  the  Excavation ;  Ic, 
Lamina  cribrosa. 

the  high  tension ;  and,  after  a  time,  it  becomes  depressed  or 
cupped,  the  excavation  being  often  deeper  than  the  outer 
surface  of  the  sclerotic,  and  the  lamina  cribrosa  being  pushed 
back  (Fig.  99).  This  cupping  of  the  papilla  is  a  most  im- 
portant sign  of  glaucoma,  and  differs  essentially  in  appearance 
from  the  physiological  cupping,  inasmuch  as  it  occupies  the 
entire  area  of  the  papilla,  and  has  steep,  not  shelving,  sides. 
As  shown  in  Fig.  99,  the  walls  of  the  excavation  are  often 
hollowed  out,  and  the  ophthalmoscopic  effect  of  this  is  to  give 
to  the  retinal  vessels  the  appearance  of  being  broken  off  at 


CHAP.  XII.] 


GLAUCOMA. 


281 


the  margin  of  the  papilla  (Fig.  100),  where  they  pass  round 
the  overhanging  edge  of  the  excavation,  and  become  hidden 
by  it,  while  on  the  floor  of  the  excavation  they  reappear. 

The  presence  of  an  excavation  may  be  recognised  ophthal- 
moscopically  in  the  examination  by  the  indirect  method,  by 
means  of  lateral  motions  of  the  convex  lens.  It  will  be  then 
seen  that,  while  the  whole  fundus  seems  to  move  along  with 
the  motion  of  the  lens,  the  floor  of  the  excavation  apparently 


V  a 

Fig.  100.— (^rZ.  Jaeger),  a,  Arteries';  v,  Veins  ;  k,  Bending  of  vessels  at 
margin  of  the  papilla ;  Vp,  Vessels  on  the  floor  of  the  excavation ;  z 
Glaucomatous  ring.  ,  ' 

moves  in  the  same  direction,  but  at  a  slower  rate.  This 
parallax  is  the  more  marked,  the  deeper  the  excavation. 
The  phenomenon  is  explained  by  the  accompanying  figure 
(Fig.  101).  If  0  be  the  optical  centre  of  the  lens  being  used 
m  the  examination,  and  h  and  a  two  points  lying  one  behind 
the  other,  the  inverted  images  of  these  points  will  be  situated 
at  h  and  a'.  The  line  a'  h>  lies  in  the  visual  line  of  the 
observer ;  and,  if  the  lens  be  moved  upwards  a  very  little,  so 


282 


DISEASES  OF  THE  EYE. 


[CHAP.  XII. 


that  the  optical  centre  comes  to  o',  the  inverted  images  of  b 
and  a  will  be  moved  to  h'^  and  al  If  the  observer  has  not 
altered  his  point  of  view,  it  will  seem  to  him  that  the  point  h 
has  made  a  more  extensive  motion  than  the  point  a  ;  or,  that 
it  has  moved  more  rapidly  than  a,  and  has  glided  between  a 
and  the  observer.  Short  and  rapid  motions  of  the  lens  from 
side  to  side,  or  from  above  downwards,  will  best  show  the 
parallax. 

In  the  upright  image,  the  existence  of  an  excavation  may 
be  ascertained,  by  observing  that  a  lens  of  a  different  power  is 
required,  in  order  to  obtain  a  clear  image  of  the  margin  of  the 


Fig,  lui. 

papilla,  and  of  its  floor.  The  depth  of  the  excavation  may  be 
estimated,  by  noting  the  difference  between  these  two  lenses ; 
e.g.  if  the  general  fundus  of  the  patient  be  emmetropic,  and 
the  emmetropic  observer  require  —  3  D  to  see  the  floor  of  the 
excavation,  the  depth  of  the  latter  is  about  1  mm.,  and  in 
the  same  proportion  vip  to  10  D. 

Besides  being  cupped,  the  optic  papilla  becomes  atrophied 
from  the  pressure. 

Around  the  margin  of  the  glaucomatous  excavation,  espe- 
cially in  chronic  simple  glaucoma,  one  usually  sees  the  whitish 
appearance  termed  the  glaucomatous  ring  (Fig.  100),  which  is 
said  to  be  due  to  atrophy  of  the  choroid  from  pressure. 
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A  pulsation  of  the  arteries  on  the  optic  papilla  may  be 
often  noted ;  or,  if  not  present,  may  be  easily  produced  by 
very  slight  pressure  with  the  tip  of  a  finger  on  the  eyeball ; 
because,  blood  can  only  be  forced  into  these  vessels  by  a 
pressiu-e  greater  than  that  opposed  to  it.    In  the  normal  eye 
there  is  no  arterial  pulsation, — and  slight  pressure  with  the 
tip  of  the  finger  would  not  bring  it  on— for  the  tension  of 
the  coats  of  the  vessels  is  greater  than  the  intraocular  tension  ; 
and,  therefore,  the  blood  passes  on  in  a  continnous  stream  ; 
but,  in  the  glaucomatous  eye,  the  intraocular  tension  opposes 
so  great  an  obstacle  to  the  arterial  flow,  that  at  the  systole 
alone  can  it  make  its  way  through. 

The  acuteness  of  vision  is  diminished,  and  increasing  dim- 
ness of  sight  is  the  only  symptom  of  which  the  patient 
complains.    Besides  this,  the  field  of  vision  becomes  contracted, 
in  consequence  of  interruption  to  the  conduction  of  the  retinal 
nerve-fibres  from  pressure  on  them  at  the  margin  of  the 
depressed  optic  papilla.    This  contraction  of  the  field  must 
always  be  examined  for  by  the  recognised  methods.  It 
commences  at  the  nasal  side,  as  a  rule  ;  while,  at  the  same 
time,  central  vision  is  lowered,  and,  later  on,  the  temporal 
portion  of  the  field  becomes  contracted,  and  gradually  absolute 
blindness  is  brought  about. 

The  Light-Sense  in  glaucoma  is  defective,  both  as  regards 
L.M.  and  L.D. ;  or  else  only  as  regards  L.M.,  which  is  much 
greater  than  normal. 

The  progress  of  the  disease  is  extremely  slow,  extending 
often  over  several  years,  and  ends  in  total  blindness  if  un- 
treated. It  usually  attacks  both  eyes,  but  generally  one  of 
them  long  before  its  fellow.  Sometimes  chronic  simple 
gla-acoma,  after  a  time,  takes  on  the  acute,  or  the  sub-acute, 
lorm.  ' 

Acute,  or  Inflammatory,  Glaucoma.-In  this  form  the 

increase  of  tension  is  always  very  marked.    In  addition  to 
this,  there  are  the  following  symptoms  •— 
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Diminished  Depth  of  the  Anterior  Chamber,  from  pushing 
forwards  of  the  lens  and  iris. 

Diminution  of  the  Refracting  Power  of  the  Eye,  by  reason 
of  the  nearer  approach  of  the  latter  to  a  globular  shape. 

Diminution  of  the  Amplitude  of  Accommodation,  and 
Anajsthesia  of  the  Cornea,  owing  to  pressure  on  the  ciliary 
nerves  as  they  pass  along  the  inner  surface  of  the  sclerotic. 

Opacity  of  the  Cornea,  giving  its  surface  a  peculiar 
''steamy"  or  "  breathed- on "  appearance,  due  to  oedema  of 
the  corneal  tissue  and  epithelium  by  infiltration  into  them 
of  the  intraocular  fluids  from  high  tension. 

Indistinctness  of  the  Pattern  of  the  Iris,  similarly  due  to 
oedema. 

Opacity  of  the  Aqueous  and  Vitreous  Humours. 
Dilatation  and  Immobility  of  the  Pupil,  the  result,  accord- 
ing to  some,  of  paralysis  of  the  ciliary  nerves,  but,  according 
to  others,  of  antemia  of  the  iris  from  pressure  on  its  vessels. 
The  pupil  is  oval,  with  its  long  axis  vertical. 

The  Episcleral  Yeins  are  large  and  tortuous,  owing  to  the 
pressure  on  the  vaste  vorticosfe  preventing  the  discharge  by 
those  channels  of  the  choroidal  venous  blood,  which  must 
then  pass  off  by  the  anterior  ciliary  veins. 

Subjective  Appearances  of  Light  and  Colour,  and  coloured 
halos  around  lamps  and  candles,  are  complained  of. 

A  very  marked  symptom  of  acute  glaucoma  is  Pain,  both 
in  the  eye  and  radiating  over  the  corresponding  side  of  the 
head.    This  pain  is  often  very  violent. 

Vision  is  greatly  affected,  and  the  field  of  vision  will  be 
found  contracted,  in  cases  of  some  standing. 

The  optic  papilla,  when  the  media  are  suflaciently  clear  to 
admit  of  its  being  examined,  is  seen  to  be  cupped,  if  the 
disease  has  continued  sufficiently  long  to  bring  about  this 

change.  .  „ 

In  acute  glaucoma  we  recognise  certain  Premomtory  Symp- 
toms, viz.  -.-Sudden  diminution  of  the  amplitude  of  accom- 
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modation,  evidenced   by  the  rapid  onset    or    increase  of 
presbyopia,  and  the  consequent  necessity  for  higher  +  glasses 
for  near  work  ;  and  the  occasional  appearance  of  coloured 
halos  around  the  flames  of  lamps  or  candles,  with  attacks  of 
fogginess  of  the  general  vision.    The  duration  of  one  of  these 
foggy  attacks  may  be  from  a  few  minutes  to  several  hours. 
Such  attacks  are  apt  to  occur  after  a  sleepless  night,  or  after 
a  meal,  and  are  sometimes  accompanied  with  periorbital 
pains.    Slight  opacity  of  the  aqueous  humour,  and  sluggish- 
ness of  the  pupil,  with  some  dilatation,  are  present  during 
an  attack ;  but  afterwards,  the  eye  returns  to  its  normal 
condition,  and  remains  so  for  weeks  or  months,  until  another 
similar  attack  comes  on.    Such  a  premonitory  stage  may 
last  a  year  or  longer,  but  cases  also  occur  in  which  there  is 
no  premonitory  stage. 

The  onset  of  The  True  Glaucomatous  Attack  is  usually  at 
night.  It  is  accompanied  by  violent  pain  radiating  through 
the  head  from  the  eye,  by  pericorneal  injection,  chemosis,  and 
lacrimation.  The  aqueous  humour  is  cloudy,  the  anterior 
chamber  shallow,  the  iris  discoloured,  and  the  pupil  dilated 
to  medium  size  and  of  oval  shape,  the  cornea  "  steamy  "  and 
anaesthetic.  The  patient  frequently  complains  of  subjective 
sensations  of  light,  and  vision  is  very  defective,  or  may  be 
quite  wanting.  Vomiting  very  frequently  accompanies  acute 
glaucoma,  and  has  often  led  to  errors  of  diagnosis,  the 
patient's  ailment  having  been  taken  to  be  stomachic,  while 
the  ocular  symptoms  were  regarded  as  accidental  coincidences, 
as    a  cold  in.  the  eye,"  "  neuralgia,"  etc. 

An  attack  such  as  that  just  described  may,  to  a  great  ex- 
tent, pass  away  in  the  course  of  a  few  days,  but  a  complete 
remission  of  all  the  symptoms  does  not  come  about.  Some 
defect  of  central  vision  is  left,  or,  it  may  be,  some  slight 
peripheral  defect  in  the  field  of  vision,  the  tension  does  not 
become  quite  normal  again,  and  the  pupillary  motions  remain 
slightly  sluggish.    Another  acute  attack  of  glaucoma  comes 
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on  in  the  course  of  some  weeks  or  months,  and  it,  too,  may- 
pass  away,  leaving  the  eye  in  a  still  worse  condition  than  it 
found  it.  The  attacks  gradually  become  more  frequent ;  and  if, 
in  the  intervals,  the  eye  be  examined,  the  cornea  and  vitreous 
humour  will  be  found  opaque,  the  optic  papilla  cupped,  and 
an  arterial  pulsation  may  be  discovered.  At  last  there  is  no 
remission  from  the  attack,  the  violent  glaucomatous  symptoms 
become  permanent,  and  all  vision  is  for  ever  destroyed. 

Even  when  vision  has  been  destroyed  the  high  tension  con- 
tinues, and  gradually  produces  disorganisation  of  the  tissues 
of  the  eyeball  (glaucomatous  degeneration).  The  iris  becomes 
atrophied,  the  lens  becomes  opaque,  and  the  cornea  frequently 
ulcerates,  while  hremorrhages  are  apt  to  occur  in  the  anterior 
chamber.  In  time,  the  excessive  intraocular  tension  causes 
staphylomatous  bulging  of  the  sclerotic  in  the  ciliary  region, 
or  further  back ;  and,  finally,  such  eyes  may  become  the  sub- 
jects of  acute  purulent  choroiditis,  and  end  in  phthisis  bulbi. 

Acute  glaiicoma  almost  always  comes  in  both  eyes,  either 
at  the  same  time,  or  with  an  interval,  it  may  be  of  weeks,  or 
of  months. 

The  reason  why  there  is  so  marked  a  difi"erence  between 
the  symptoms  and  course  of  chronic  and  of  acute  glaucoma 
is,  that,  in  the  former,  the  increase  of  tension  is  very  gradual, 
and  therefore,  the  eye  becomes  accustomed  to  it ;  while,  m 
acute  glaucoma,  the  increase  is  rapid,  or  sudden,  and  the 
cii-culation  of  the  eye  has  not  time  to  accommodate  itself  to 
the  new  state  of  things. 

Glaucoma  Fulmmans  is  the  name  given  by  von  Graefe  to  a 
form  of  the  disease  which  is  more  acute  than  the  ordinary 
acute  glaucoma  just  described.  It  has  no  premonitory  stage, 
and  coming  on  with  all  the  symptoms  of  acute  glaucoma 
greatly  exaggerated,  does  not  remit,  and  causes  complete 
permanent  destruction  of  vision  in  the  course  of  a  few  hours. 

It  is  a  rare  form.  • 
Subacute  aiaucoma.-This  form  differs  from  acute  glau- 
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coma,  in  that  its  pvemonitoiy  stage  merges  gradually  into 
the  actual  disease,  without  the  occurrence  of  an  acute  attack. 
The  eye  gradually  becomes  hard,  the  pupil  dilated,  the 
anterior  chamber  shallow,  the  aqueous  humour  opaque,  while 
the  cornea  is  "  steamy  "  and  anossthetic,  and  the  episcleral 
veins  are  distended.  Ophthalmoscopically,  the  cujDped  disc 
and  pulsating  arteries  may  be  seen,  where  the  opacities  of 
the  media  permit.  Vision  sinks,  and  the  field  is  contracted 
towards  its  nasal  side.  The  progress  of  the  disease  is  very 
slow,  and  in  its  course  attacks  of  ciliary  neuralgia  with 
greater  increase  of  the  tension,  greater  opacity  of  the  aqueous 
humour,  increase  of  the  corneal  opacity  and  anaesthesia,  and 
farther  dimness  of  vision,  are  experienced. 

These  attacks  pass  off  again  in  the  course  of  a  few  days  or 
hours,  leaving  the  eye  harder  and  blinder  than  before  The 
subacute  glaucoma  sometimes  takes  on  the  acute  form  It 
IS  liable  to  bring  about  the  same  glaucomatous  degeneration 
of  the  eye  as  does  the  latter. 

Etiology  G'Wma.-Glaucoma  is  a  disease  of  advanced 
life  occurring  most  usually  after  fifty  years  of  age,  and  rarely 
under  the  thirtieth  year.  It  is  noi  peculiar,  or  more  common 
to  any  one  constitution  or  temperament.  Anxiety,  sorrow' 
and  influences  in  general  whicli  depress  the  spirits,  have  often 
been  noticed  to  precede  the  onset  of  acute  glaucoma 

In  our  knowledge  of  the  Pathology  of  Glaucoma  there  are 
still  serious  gaps.  Von  Graefe^  believed  that  a  serous  choroid- 
itis lay  at  the  root  of  the  disease,  which  he  thought  was 
paused  by  exucUion  of  serous  fluid  into  the  vitreous  humour 
whale  Donders,^  von  Hippel  and  Grunhagen,3  and  others,  held 
that  irn  ati  of  the  fifth  pair  of  nerves,  governing  the  ec  e 
t  W  fluil"*^"'^""'^'^  ^^^^  hyperstcretion  of 

^^'^^        Pt.  3,  XV.,  pt.  1  and  xvi.,  pt.  1. 
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Others  again  held,  that  changes  in  the  sclerotic,  rendering 
it  rigid,  and  leading  to  some  shrinking  of  it,  caused  the  in- 
creased intraocular  tension. 

Laqueur^  believes,  that  some  such  sclerotic  changes  produce 


of  anterior  chamber,  and  ligamentura  pectinatum. 
y  Venous  plexus  of  Leber.  „   •,     •  ,  i 

:«vucUonof  t.e  posteriov  ways  of  "^t; 
lymphatics,  namely,  those  whieh  pass  out  wth  the  fom  vasa 


103     Diagram..atio  vcpresea.atioa  ol  glaucomatous  ooud.t.ou. 
rOwiteSedanJleot  anterior  ohambor. 

vorticose,  and  that  glaucoma  depends  largely  upon  thrs 
"theory,  which  o£  late  yeavs  has  ohtained  most  accepta- 


Yon  Gracfe's  ArcUv,  xxvi.,  pt.  2. 
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tion,  owes  its  origin  to  Max  Knies^  and  Adolf  Weber,^  who 
ascertained  that,  in  glaucomatous  eyes,  the  periphery  of  the 
iris  lies  in  contact  with  the  periphery  of  the  cornea  (Figs.  102 
and  103)  in  the  region  of  the  canal  of  Schlemm,  venus  plexus, 
and  ligamentum  pectinatum.  This  region,  and  these  tissues, 
had  previously  been  proved  by  Leber^  to  be  the  ways  of  exit 
of  the  efi'ete  intraocular  fluids  ;  and  Weber  and  Knies  con- 
cluded, that  the  blocking  of  these  passages  by  the  close 
application  of  the  iris  caused  glaucoma  ;  thus  rendering  the 
disease  one  of  retention,  rather  than  of  hypersecretion. 
Weber  believes  that  swelling  of  the  ciliary  processes,  from 
one  cause  or  another,  pushes  the  periphery  of  the  iris  forwards, 
and  gives  the  starting-point  for  glaucoma. 

Brailey,"*  to  a  certain  extent,  adopts  this  view  of  Weber, 
but  regards  ^  a  chronic  inflammation  of  the  ciliary  processes 
and  periphery  of  the  iris,  with  distension  of  the  blood-vessels 
of  these  parts,  to  be  the  chief  factor  in  the  earliest  history  of 
the  disease. 

Priestley  Smith"  holds,  that  the  main  predisposing  cause  of 
primary  glaucoma  is  an  insufficient  space  hetween  the  margin 
of  the  lens  and  the  structures  which  surround  it ;  and  he  attri- 
butes the  greater  liability  of  elderly  people  to  the  progi-essive 
increase  in  the  size  of  the  lens,  which  he  has  shown^  to  occur 
as  life  advances.  In  eyes  in  which  the  circimilental  space  is 
insufficient,— by  reason  either  of  the  original  structure  of  the 
eye,  or  of  the  enlargement  of  the  lens,— any  condition,  which 
tends  to  overfill  the  veins  of  the  head  and  uveal  tract,  may 
initiate  an  attack  of  acute  glaucoma,  as  follows  :— An  increase 


;  Von  Oraefe's  Arcliw,  xxii.,  pt.  3,  p.  163,  and  xxiii.,  pt.  2,  p.  62. 

-  Ibid.,  xxiii.,  pt.  1,  p.  i. 

'  xix.,  pt.  2,  pp.  87-185. 

^  OjJhth.  Hasp.  iZejy.,  x.,  p.  282. 

"  i^'-'  P-  199,  and  x.,  pp.  14,  89,  93. 

Co7ujre.ss,  1881 ;  O^Mhalmio  Review,  July,  1887. 
'  Trans.  Oj)htli.  Soc.  United  Kingdom,  iii.,  p.  79. 
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in  the  amount  of  blood  in  the  uveal  tract  must  be  compensated 
by  the  expulsion  of  some  other  fluid  from  the  eye— the 
aqueous  humour  filters  out  more  rapidly  at  the  angle  of  the 
anterior  chamber.    As  the  contents  of  the  chamber  diminish, 
the  lens  and  iris  move  forwards  towards  the  cornea.  Now, 
in  the  normal  eye,  and  especially  in  the  youthful  eye,  this 
compensation  is  effected  without  danger  to  the  angle  of  the 
anterior  chamber,  because  the  lens  is  comparatively  small, 
the  circumlental  space  large,  and  the  anterior  chamber  deep. 
But,  when  the  lens  and  ciliary  processes  are  already  in  close 
relation  to  each  other,  and  the  anterior  chamber  already 
shallow,  then  any  increased  fulness  of  the  uveal  tract  involves 
danger  to  the  angle  of  the  chamber.    The  turgid  ciliary  pro- 
cesses find  insufficient  space  for  their  expansion  ;  they  are 
carried  forwards  together  with  the  lens,  and,  pressing  upon 
the  base  of  the  iris,  lock  up  the  angle  of  the  anterior  chamber. 
Thereupon,  the  further  escape  of  fluid  being  impossible,  high 
tension  of  the  eyeball  is  established.     According  to  this 
explanation,  then,  the  high  tension  is  due  to  impeded  escape 
of  the  intraocular  fluid,  not  to  hypersecretion,  and  depends 
primarily  rather  upon  an  increase  in  the  amount  of  blood  m 
the  eye,  than  on  an  excess  of  the  intraocular  fluid.  Mr. 
Priestley  Smith  considers  that,  in  chronic  simple  glaucoma 
the  predisposing  causes  are  the  same  as  in  acute  glaucoma, 
but  that  .in  the  former,  the  vascular  distvn-bance  being  gradual 
and  slight,  the  vessels  adapt  themselves  to  the  slowly  in- 
creasing pressure,  and  the  angle  of  the  anterior  chamber  is 
more  or  less  compressed,  but  not  tightly  closed. 

Treatment.-Tlxe  performance  of  an  ii-idectomy  is  the  means 
discovered  by  von  Graefe,^  in  the  year  1857,  for  the  cure 
of  glaucoma,  a  disease  which  had  hitherto  been  incurable. 
This  measure  held  an  undisputed  position  as  the  sovereign 
remedy  for  the  disease  until  a  few  years  ago,  and  even  yet 


'  ArcMvf.  OiMlMl.,  iii.,  pt.  2,  p.  456. 
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has  not  suflered  much  from  the  competition  of  the  operation 
of  sclerotomy. 

To  ensure  the  success  of  an  iridectomy  for  glaucoma,  so 
far  as  possible,  it  is  necessary  :— 1.  That  the  incision  should 
be  peripheral,  i.e.  as  far  back  in  the  corneo-sclerotic  margin 
as  is  compatible  with  the  introduction  of  the  knife  into  the 
anterior  chamber,  and  with  the  avoidance  of  injury  to  the 
ciliary  body.  2.  That  the  portion  of  iris  removed  should  be 
wide,  i.e.  involving  about  one-fifth  of  the  entire  circumference 
of  the  iris  (see  p.  241  and  Fig.  95). 

It  is,  moreover,  important  to  withdi^aw  the  knife  very 
slowly  from  the  anterior  chamber,  when  the  corneo-sclerotic 
section  IS  complete ;  in  order  that  the  aqueous  humour  may 
flow  off  gradually,  and  the  occurrence  of  an  intraocular  haemor- 
rhage from  the  sudden  reduction  of  tension  be  avoided  The 
portion  of  iris  should  be  most  carefully  abscised,  so  that  no 
tag  of  it  may  remain  in  the  wound,  and  become  caught  in  the 
cicatrix  in  the  coin^se  of  healing.    Such  an  occurrence  is  apt 
to  produce  a  cystoid  cicatrix,  which  may  at  a  later  period 
become  the  starting-point  of  irritation,  and  even  of  serious  in- 
flammation.  Some  operators  prefer  von  Graefe's  cataract  knife 
tor  the  performance  of  the  operation,  but  the  ordinary  lance- 
shaped  iridectomy  knife  is  the  instrument  usually  employed 
For  the  purpose  of  reducing  the  intraocular  tension,  it  matters 
nothing  what  region  of  the  iris  is  abscised;  but,  as  a  rule, 
the  upper  quadrant  is  to  be  preferred,  for  there  the  resulting 
coloboma,  being  covered  to  a  great  extent  by  the  upper  lid 

JosLr  ''''       ''''  ^^^^^  - '  otW 

In^mediately  after  the  operation,  palpation  of  the  eyeball 

lolto  t:  '  "  "^"^  tM  1 

not  BO,  the  prognosis  is  unfavourable.    Should  an  increase  o 

tension  occur  on  the  day  after  the  operation  it  is  of  n  eonse 

quence  as  i  passes  off  again  in  the  course  of  the  nex  fel 

succeeding  days.     Until  then  the  anterior  chamber  .^H  Z 
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be  restored,  and  we  see  cases  where  the  anterior  chamber  does 
not  appear  for  a  week  or  more.    The  bandage  should  be  worn 
until  the  anterior  chamber  is  completely  restored.    I  do  not 
care  for  the  use  of  eserine  after  a  glaucoma  operation,  as  I 
think  it  sometimes  produces  iritis.    Yon  Graefe  recommended 
that  if,  immediately  after  the  iridectomy,  the  intraocular 
tension  continued  high,  no  bandage  should  be  applied,  as  he 
believed  it  to  do  harm,  but  advised  that  the  eyelids  should 
simply  be  kept  closed  with  a  strip  of  court  plaster.   The  pain 
for  some  time  after  the  operation  is  considerable,  but  may 
be  relieved  with  a  hypodermic  injection  of  morphia  in  the 
corresponding  temple. 

As  a  rule,  the  more  acute  the  form  of  glaucoma,  and  the 
earlier  in  the  disease  the  iridectomy  is  performed,  the  more 
favourable  is  the  prognosis  in  respect  of  the  result  which  may 
be  expected.    The  saving  of  normal  %dsion  can  only  be  looked 
for  in  those  cases,  chiefly  of  the  acute  form,  where  xt  has  as 
yet  fallen  but  little,  or  not  at  all,  below  the  normal,  and  where 
Ihe  contraction  of  the  field  has  barely  commenced.  When 
the  disease  has  interfered  seriously  with  vision  (of  course  I 
do  not  refer  here  to  the  enormous  loss  of  sight  immediately 
attendant  upon  an  attack  of  acute  glaucoma    ^or  thxs  - 
usually  restored),  we  should  not  expect  mor.e  than  the  xet^- 
tion  of  the  status  in  quo.    But  our  prognosis,  even  in  th 
respect,  should  be  most  guarded,  especially  in  chronic  simple 
glaucoma,  when  the  contraction  of  the  field  is  found  o  have 

:;:ach:d  dose  to  the  fixation  point  —h  -nt^^ 
n  av  be  fairly  good.    Because,  in  such  cases,  while  the  uidec 
Tmy  may  prove  successful  so  far  as  reduction  of  tension  is 
ZiS   et  the  contraction  of  the  field, 

of  the  atrophy  of  the  ^tlT^ 

shortly  atterwards  may  be  fomtl  to  enguu 

tTon     1  go  so  far  as  to  think  that  .n  such  cases  any 

:::ion  is  Uahle  rathe.-  to  hasten,  than  to  veW,  t 
blindness,  and  I  therefore  never  operate  on  them. 
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may,  indeed,  be  stated,  that  while  the  result  obtained  from 
iridectomy  in  acute  and  subacute  glaucoma,  on  the  bases  above 
laid  down,  can  be  regarded  as  amongst  the  most  satisfactory 
in  the  whole  range  of  ophthalmology,  in  chronic  simple  glau- 
coma iridectomy  does  not  act  with  the  same  degree  of  success, 
and  the  prognosis  should  therefore  be  guarded  in  these  cases. 

In  cases  of  acute  or  subacute  glaucoma,  it  has  frequently 
been  observed,  that  shortly,  even  within  a  few  hours,  after 
the  performance  of  the  iridectomy,  the  other  eye,  previously 
healthy,  or,  at  most,  affected  with  but  slight  premonitory 
symptoms,  is  attacked  with  glaucoma.  It  is  probable  that 
this  is  due  to  dilatation  of  the  pupil,  with  crowding  of  the 
iris  into  the  angle  of  the  anterior  chamber,  in  consequence  of 
confinement  in  the  dark  room. 

It  may  hei-e  be  stated,  that  the  use  of  atropine,  or  of  any 
other  mydriatic,  in  an  eye  with  a  tendency  to  glaucoma,  is 
liable  to  bring  on  an  acute  attack  of  the  disease,  and  must 
be  carefully  avoided  in  such  cases. 

If  the  tension  be  not  relieved  by  the  iridectomy,  a  supple- 
mental iridectomy  may  be  performed  after  a  time,  and  von 
Graefe  recommended  that  it  should  be  placed  at  the  opposite 
side  of  the  pupil  from  the  first  coloboma. 

The  Mode  of  Action  of  the  Operation  is  not  clearly  known. 
Von  Graefe  at  one  time  believed  it  to  act  by  diminution  of 
the  secreting  surface  of  the  intraocular  fluids.  De  Wecker' 
and  Stellwag  ^ — even  previously  tothe  formulation  by  Knies  and 
Weber  of  the  retention  theory  of  glaucoma  already  referred 
to — held  that  the  cure  depended,  not  on  the  removal  of  the 
portion  of  iris,  but  on  the  incision  in  the  corneo-sclerotic 
margin,  or,  rather,  on  the  nature  of  the  cicatrix  resulting  from 
that  incision.  They  maintained  that  this  cicatrix  was  formed 
of  tissue,  which  admitted  of  a  certain  amount  of  filtration 
through  it  of  the  intraocular  fluids,  and  that  in  this  way  the 

'  Bericlit  dcT  Opldlinl.  Oesellsch.  zu  TTeldelhcrn,  1869 
l>er  Intraoeulare  Druck,  etc.    Vienna,  1868. ' 
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intraocular  tension  was  kept  down  to  the  normal  standard. 
This  theory  has  gained  support  from  that  of  Knies  and  Weber. 

Holdmg  this  view,  these  authors^  and  Quaglino''^  sought  to 
produce  the  corneo-sclerotic  cicatrix  without  the  removal  of  a 
portion  of  iris.  The  peripheral  position  of  the  wound,  how- 
over,  rendered  the  proceeding  difficult  or  impossible,  owing  to 
the  tendency  to  prolapse  of  the  iris  which  necessarily  existed. 
The  introduction  of  eserine  into  ophthalmic  practice  at  last 
enabled  de  Wecker  to  place  the  operation  on  a  surer  footing, 
as  the  myosis,  produced  by  instillation  of  a  sohition  of  this 
drug  into  the  eye,  ensured  the  operator,  to  a  great  extent, 
against  the  danger  of  prolapse  of  the  iris,  and  hence. 

Sclerotomy  has  come  to  be  cultivated  as  a  method  for  the 
i-elief  of  glaucoma,  and  has  proved  useful  as  such.  It  has 
hitherto  been  employed  more  in  chronic  simple  glaucoma,  a 
form  in  which,  as  I  have  stated,  iridectomy  is  less  satisfactory 
than  in  actute  or  subacute  glaucoma.  Care  must  be  taken 
that  the  pupil  is  contracted  to  pinhole  size  or  nearly  so,  when 
the  operation  is  about  to  be  performed,  as  otherwise  the 
danger  of  prolapse  of  the  ii-is  is  very  great.  In  those  cases 
where  eserine  will  not  produce  a  sufficient  myosis,  sclerotomy 
should  not  be  performed. 

The  instrument  used  for  performing  the  operation  is  von 
Graefe's  cataract  knife.    A  speculum  having  been  applied,  and 
C  the  eyeball  fixed,  the  point  of  the  knife 

is  entered  into  the  anterior  chamber, 
through  the  corneo-sclerotic  margin  at 
a  point  of  its  circumference  correspond- 
ing to  that  selected  for  the  puncture  in 
Fig.  lOi.  cataract  extraction,  but  1  mm.  removed 

from  the  corneal  margin,  as  represented  at  a  in  Fig.  104.  The 
counter-puncture  is  made  at  a  point  (b)  corresponding  to  this, 

'  JBericUt  der  OpMlial.  Gesellsch.  zu  Heidelberg,  1871;  Chirurgie 
Oculairc,  p.  212.   Paris,  1879. 
^  Annali  di  OjjMhalmologia,  i.,  pt.  2,  p.  200,  1871. 
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at  the  other  side  of  the  anterior  chamber.  With  a  sawing 
motion  of  the  knife  the  section  is  enlarged  upwards,  until  only 
a  bridge  of  tissue,  about  2  mm.  broad,  remains  at  c,  and  this  is 
left  undivided,  the  better  to  guard  against  prolapse  of  the 
iris.  The  knife  is  now  slowly  withdrawn  from  the  eye,  care 
having  been  first  taken  that  the  aqueous  humoiir  is  thoroughly 
evacuated,  which  can  be  efiected  by  tilting  the  edge  of  the 
knife  slightly  forwards,  so  as  to  make  the  lips  of  the  wound 
gape  somewhat.  If  the  pvipil  be  quite  round  at  the  conclusion 
of  the  operation,  the  bandage  may  be  applied,  a  drop  of  solu- 
tion of  eserine  having  been  first  instilled.  But  if  the  pupil  be 
oval,  or  of  other  irregular  shape,  a  tendency  to  prolapse  of  the 
iris  is  indicated,  and  the  hard  rubber  or  silver  spatula  should 
be  introduced  into  the  anterior  chamber,  to  restore  the  pupil 
to  its  normal  shape  by  gentle  pushing  of  the  iris.  If  there  be 
an  actual  prolapse  of  the  iris,  an  attempt  may  be  made  to 
repose  it  with  the  spatula ;  but,  should  this  not  prove  satis- 
factory, the  prolapse  is  to  be  abscised  with  scissors,  thus 
turning  the  sclerotomy  into  an  iridectomy. 

The  Treatment  of  Glaucoma  hy  Myotics. — Eserine  and  pilocar- 
pine as  eye-drops  in  2  per  cent,  solutions  often  have  the  power 
of  reducing  glaucomatous  tension.  This  power  depends  on 
the  contraction  of  the  pupil,  and  consequent  drawing  away 
of  the  base  of  the  iris  from  the  angle  of  the  anterior  chamber  ; 
and,  if  the  myotic  does  not  contract  the  pupil  greatly,  it  will 
not  reduce  the  tension.  Cases  of  acute  glaucoma,  brought 
on  by  the  injudicious  use  of  atropine,  may  frequently  be 
completely  and  permanently  relieved  by  a  myotic  instilled  a  few 
times.  In  acute  glaucoma  of  the  ordinary  type,  the  use  of  a 
myotic  in  the  premonitory  stage  will  often  postpone  the  true 
glaucomatous  attack,  and  even  sometimes  relieve  the  latter  for 
the  time  ;  but  a  radical  cure  the  myotic  treatment  cannot  pro- 
duce, and  it  should  only  be  used  to  preserve  the  health  of  the 
eye  until  the  operation  is  performed.  In  chronic  simple  glau- 
coma, also,  myotics  bring  down  the  tension  if  they  contract 
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the  pupil,  and  may  be  used  in  those  cases  where  the  patient 
will  not  submit  to  an  operation,  or  where  an  operation  in 
the  fellow  eye  has  not  resulted  satisfactorily,  or  where  an 
operation  is  contraindicated  by  a  very  contracted  field.  The 
anti-glaucomatous  action  of  a  myotic  only  lasts  so  long  as  the 
pupil  is  contracted ;  and,  if  the  pupil  cannot  be  contracted, 
no  such  action  can  be  looked  for. 

It  may  be  here  again  stated  that  while  myotics  possess  the 
power  of  reducing  glaucomatous  tension,  atropine,  and  all 
mydriatics,  bring  on  glaucoma,  where  there  is  already  a 
tendency  to  it.  In  all  old  people,  therefore,  before  atropine 
is  used,  it  is  well  to  ascertain  that  the  tension  is  not  too 
high. 

Treatment  of  Paivful  Blind  Glaucomatous  Eyes. — Eyes  blind 
of  acute  glaucoma  may,  as  I  have  stated,  continue  to  be 
painful  ;  and  may,  in  this  way,  render  the  patient's  life  very 
miserable.  Iridectomy  is  very  commonly  performed  to  re- 
lieve the  pain,  although  all  hope  of  restoration  of  sight  is 
lost ;  but  the  operation  sometimes  fails  in  its  object.  Neu- 
rectomy (chap.  X.,  p.  2G5)  seems  to  offer  a  more  certain 
result,  and,  of  course,  enucleation  or  evisceration  would  have 
the  same  effect. 

Secondaey  Glaucoma. 

In  addition  to  the  different  forms  of  primary  glaucoma 
above  described,  we  find  glaucomatous  tension  occurring  as  a 
sequence  of  diseased  conditions  already  existing  in  the  eye. 
Some  of  these  latter  are  : — Intraocular  tumours,  staphyloma 
of  the  cornea,  staphyloma  of  the  sclerotic,  swelling  of  an  in- 
jured crystalline  lens,  dislocation  of  the  lens,  serous  iritis, 
complete  posterior  or  ring  synechia.  Iridectomy,  sclerotomy, 
or  even  puncture  of  the  anterior  chamber  may  be  employed, 
according  to  the  special  indications  of  the  case,  with  fairly 
satisfactory  i"esults  in  these  forms  of  secondaiy  glaucoma. 
Another  and  very  peculiar  form  of  secondary  glaucoma  is  — 
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HaBmorrhag-ic  GrlauCOma. — Retiucal  hEemon-hages  of  the 
ordinary  type  are  sometimes  followed,  a  few  weeks  later,  by 
increased  intraocular  tension,  which  generally  assumes  the 
symptoms  of  acute  or  subacute  glaucoma,  and,  more  rarely, 
those  of  chronic  simple  glaucoma.  When  such  a  glaucoma 
has  become  pronounced,  it  is  not  usually  possible  to  distinguish 
it  from  a  primary  form  of  the  disease. 

Treatment. — Iridectomy  in  these  cases  is  more  likely  to  do 
harm  than  good,  the  operation  being  almost  invariably  followed 
by  fresh  intraocular  haemorrhages,  and  by  a  further  increase 
of  tension.  Sclerotomy  is  said  by  some  to  act  with  fairly  good 
results  in  htemorrhagic  glaucoma.  The  myotic  treatment  is 
powerless. 

Congenital  Hydeophthalmos, 
also  known  as  Buphthalmos,  and  Cornea  Globosa,  is  a  dis- 
ease of  early  childhood,  of  which  the  incipient  stages  are 
believed  to  be  intra-uterine.  The  cornea  becomes  enormously 
enlarged  in  diameter,  the  anterior  chamber  deep,  the  iris 
trembling,  and  the  sclerotic  thinned.  Increase  of  tension, 
often  attended  with  severe  pain,  and  cupping  of  the  optic 
papilla,  are  usually  present.  The  disease  is  regarded  as  a 
secondary  glaucoma,  although  it  is  by  no  means  certain  that 
It  should  not  rather  be  considered  as  a  form  of  primary  glau- 
coma, occurring  in  young  children. 

Treatment.—lvideciomj  and  sclerotomy  are  alike  followed 
by  disastrous  results  in  this  disease.  The  myotic  treatment 
IS  the  only  one  applicable,  and  in  a  few  cases  it  is  stated  to 
have  arrested  the  disease. 
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Cataract,  by  which  is  meant  an  opacity  of  the  lens,  may  be 
said  to  be  the  only  disease  o£  this  part  of  the  eye.  Cataract 
may  be  complete,  i.e.  occupying,  in  its  last  stage,  the  whole, 
or  nearly  the  whole,  of  the  lens  ;  or  partial,  i.e.  occupying  only 
part  of  the  lens,  and  with  little  or  no  tendency  to  extend  to 
other  parts  of  it. 

Complete  Catabacts. 

Of  these,  the  most  common  is  Senile  Cataract.  It  occurs 
in  persons  of  over  fifty  years  of  age,  rarely  in  those  under 
forty-five  years  of  age. 

Progress,  Pathogenesis,  and  Etiology  of  Senile  Cataract.  In 
commencing  or  incipient  senile  cataract,  the  opacity  is  found 
in  the  cortical  layers  of  the  lens,  especially  at  its  equator, 
and  in  the  latter  position  can  often  only  be  detected  with 
transmitted  light  from  the  ophthalmoscopic  mirror,  or  with 
oblique  light,  even  when  the  pupil  is  dilated  with  atro- 
pine. This  opacity  takes  the  form  of  lines,  or  of  triangular 
sectors  of  which  the  bases  are  towards  the  equator  of  the  lens, 
while  the  apices  are  towards  its  centre.  These  lines  and 
sectors  look  black  with  transmitted  light,  but  grey  with 
oblique  light,  and  between  them  clear  lens  substance  is 
present.  Or,  incipient  cataract  may  first  appear  as  a  diffuse 
opacity  in  the  layers  surrounding  the  nucleus  of  the  lens. 
Or,  the  opacity  may  commence  both  near  the  equator  and 
around  the  nucleus  at  about  the  same  time.    Or,  again,  the 
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opacity  may  in  the  beginning  be  disseminated  through  the 
cortex,  in  the  form  of  flocculi,  dots,  and  lines.  In  some 
cataracts,  in  a  very  incipient  stage,  there  are  no  absolute 
opacities ;  but,  with  transmitted  light,  numbers  of  fine  dark 
lines  will  be  seen  in  the  lens,  which  vanish  and  reappear, 
according  as  the  incidence  of  the  light  is  altered  •  while  a  little 
later  on  true  opacities  make  their  appearance.  Gradually 
the  cataract  extends  to  other  parts  of  the  lens,  until  the  whole 
cortical  portion  is  opaque. 

In  senile  cataract  the  very  nucleus  itself  does  not  become 
cataractous,  although  it  is  usually  sclerosed.    Sclerosis  of  the 
nucleus  of  the  lens  is  a  physiological  condition  of  advanced 
life,  and  will  be  found  in  many  an  eye  where  thei^e  is  no 
cataract.    It  gives  to  the  non-cataractous  lens,  as  seen  with 
a  dilated  pupil,  or  with  focal  illumination,  a  peculiar  smoky 
appearance,  which  is  often  mistaken  by  inexperienced  persons 
for  cataract;  but  examination  with  transmitted  light  will 
show  that  there  is  no  opacity.    When  a  senile  cataract  has 
become  complete,  the  sclerosed  nucleus  imparts  to  its  centre 
a  brownish  or  yellowish  hue,  while  the  other  parts  of  the 
lens  are  of  a  greyish  white.    As  a  rule,  the  most  peripheral 
layers  of  the  cortex  are  the  last  to  become  opaque.  Ac- 
cording as  the  lens  becomes  opaque,  it  swells  somewhat ; 
and  the  anterior  chamber,  consequently,  becomes  a  little 
shallower. 

Until  the  whole  cortex  is  opaque  a  clear  interval  will  be 
present  between  the  iris  and  the  cataractous  part,  and  on 
examination  with  the  oblique  light  a  shadow  of  the  iris  will 
be  thrown  on  the  cataractous  part  at  the  side  from  which 
the  light  comes ;  and  the  cataract,  in  this  way,  is  proved  to 
be  immature.  If  the  whole  cortical  substance  be  opaque,  the 
thickness  of  the  capsule  alone  will  intervene  between  the 
pupillary  margin  and  the  opacity.  In  addition  to  this  exa- 
mination with  the  focal  light,  the  pupil  should  be  dilated, 
and  the  lens  examined  by  transmitted  light  from  the  ophthal- 
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moscopic  miiTor,  when  a  completely  opaque  cataract  should 
permit  of  no  red  reflection  being  obtained  in  any  direction 
from  the  fundus  oculi. 

As  soon  as  the  whole  of  the  cortical  substance  has  become 
opaque  the  swelling  of  the  lens  begins  to  subside,  and  the 
anterior  chamber  finally  regains  its  normal  depth.  If  there  be 
no  glittering  sectors  in  the  cortex,  the  cataract  is  now  "  mature," 
or  "  ripe"  for  operation,  i.e.  if  an  extraction  operation  be  now 
undertaken,  it  is  possible  to  deliver  the  lens  in  its  entirety ; 
whereas,  prior  to  this  stage,  some  cortical  substance  would 
have  been  liable  to  adhere  to  the  capsule,  and  be  left  behind. 

But  a  cataract  is  immature,  despite  the  absence  of  shadow 
from  the  iris,  of  the  illuminable  pupil,  and  even  though  the 
anterior  chamber  be  of  normal  depth,  if  the  cortex  presents 
well-marked,  glittering  sectors.  The  glitter  of  the  different 
sectors  varies  with  the  angle  of  illumination,  so  that  the 
surface  appears  faceted.  In  such  a  lens  there  are  thin 
transparent  flakes,  as  well  as  opaque  flakes,  close  beneath 
the  capsule  ;  and,  if  extraction  be  undertaken,  the  former 
are  very  apt  to  remain  within  the  eye  in  spite  of  every 
efibrt  to  remove  them.  A  few  months  later  the  sectors  lose 
their  sharp  contour,  break  down,  and  finally  disappear.  We 
can  then  depend  upon  the  exit  of  the  whole  cataract. 

Yet  I  will  not  deny  that  in  persons  over  sixty  years  of 
age,  in  whom  the  nucleus  is  usually  large,  many  a  cataract 
can  be  completely  removed  which  does  not  quite  come  up  to 
the  standard  of  maturity  just  laid  down ;  and,  at  that  time 
of  life,  I  would  not  hesitate  to  operate,  without  waiting  for 
absolute  maturity,  if  the  patient  were  materially  incommoded 
for  want  of  sight. 

The  foregoing  is  the  most  common  course  of  events  in  the 
progi-ess  of  a  senile  cataract,  but  there  is  a  rather  rare  form 
of  it,  in  which  total  opacity  of  the  cortical  layers  never  does 
comJ  about.  In  this  form  the  lens  is  occupied  by  radiating 
linear  opacities  up  to  the  very  capsule;  but,  between  these 
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opaque  lines,  there  are  clear  intervals,  which  may  even  admit 
of  the  fundus  oculi  being  examined,  although  dimly,  and 
which  allow  of  a  certain  amount  of  sight. 

After  the  stage  of  maturity  a  cataract  gradually  goes  on 
to  be  hypermature.  Here  one  of  two  changes  takes  place. 
Either  the  cortical  substance  breaks  down,  and  becomes 
fluid,  the  nucleus  retaining  its  consistency,  and  gravitating 
to  the  lowest  part  of  the  capsule  (Morgagnian  cataract) ;  or, 
more  commonly,  the  cortical  substance  drys  up,  as  it  were, 
and  finally  comes  to  form,  with  the  nucleus,  a  hard,  flat  disc. 
Accompanying  these  changes  in  the  lens  substance  are 
changes  in  the  epithelium  lining  the  inner  surface  of  the 
anterior  capsule,  which  result  in  a  thickening  of  the  capsule. 
In  a  Morgagnian  cataract  the  fluid  cortex  finally  undergoes 
absorption,  and  the  anterior  and  posterior  capsules  come  in 
contact  (cataracta  membranacea). 

The  investigations  of  Priestley  Smith  ^  have  shown,  that 
a  diminished  rate  of  growth  of  the  lens  precedes  the  forma- 
tion of  cataract ;  and  it  is  held,  that  the  cataractous  process 
in  the  senile  lens  is  the  result,  in  the  first  instance,  of  a 
rapid  sclerosis  and  shrinking  of  the  nucleus.  If  the  process 
of  sclerosis  and  shrinking  be  very  gradual,  cataract  does  not 
appear,  because  the  cortical  layers  of  the  lens  have  time  to 
accommodate  themselves  to  the  altered  state  of  things  ;  but, 
if  the  shrinkage  be  rapid,  the  cortical  layers  cannot  so 
rapidly  accommodate  themselves,  and  then  the  fibrillro  of 
these  layers  become  separated  somewhat  from  each  other, 
and  fluid  collects  in  the  interspaces.  This  fluid  it  is,  which 
causes  the  disintegration  of  the  lens  substance,  gradually 
leading  to  opacity  of  the  whole  lens.  As  the  opacity  in- 
creases, more  fluid  is  present  in  the  lens,  and  it  is  this  which 
causes  the  swelling  of  the  lens  already  referred  to.  When 
the  Avhole  cortex  has  become  opaque,  the  fluid  contents  begin 


'  Trans.  Oj)kthal.  Soc,  1883,  p.  79. 
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to  diminish,  and  the  lens  returns  to  its  normal  size.  Senile 
cataract,  then,  is  entirely  a  local  process,  and  is  not  de- 
pendent on  any  disordered  state  of  the  general  health. 

The  dimensions  of  the  nucleus  vary  a  good  deal.  In  some 
cataracts  it  is  very  small,  and  these  are  called  soft  cataracts, 
as  they  consist  chiefly  of  the  soft  cortical  substance.  In 
others — and,  as  a  rule,  in  patients  over  sixty  years  of  age— 
the  nucleu.s  is  large,  and  these  are  called  hard  cata- 
racts, although  they  are  not  hard  throughout.  The  size  of 
the  micleus  can  be  estimated  pretty  accurately  by  the  extent 
and  intensity  of  the  yellowish  or  brownish  reflection  obtain- 
able by  focal  illumination  out  of  the  centre  of  the  cataract. 

In  some  senile  cataracts  the  sclerosis  is  not  confined  to 
the  nucleus,  but  extends  to  the  cortical  layers  as  well.  This 
causes  much  distvirbance  of  sight,  and  the  term  cataracta 
nigra  is  given  to  these  lenses,  from  their  very  dark  hue, 
although  they  are  not  cataracts  in  the  true  sense  of  the 
term.  They  require  operation,  and,  as  they  are  always  of 
large  size,  wide  openings  have  to  be  made  to  deliver  them. 

In  the  lenses  of  young  people  there  is  no  nucleus ;  conse- 
quently, in  the  complete  cataracts  of  children  and  of  young 
adults  there  is  no  nucleus ;  the  whole  lens  becomes  opaque, 
and  the  cataract  is  always  soft.  Although  the  starting- 
point  of  cataract  in  children  and  young  adults  cannot  be  a 
shrinking  of  the  nucleus,  yet  the  opacity  is,  no  doubt,  dtie  to 
the  taking  up  of  fluid  by  the  lens. 

The  Sym2}toms,  to  which  senile  cataract  gives  rise,  consist, 
in  the  earliest  stages,  in  the  appearance  of  motes  before  the 
eyes,  and  of  monocular  polyopia.  Motes  are  complained  of 
also  in  disease  of  the  vitreous  humour,  but  in  those  cases 
they  float  over  a  large  portion  of  the  field  of  vision,  while  in 
commencing  cataract  they  occupy  always  the  same  relative 
position  in  the  field.  The  polyopia  is  the  result  of  irregular 
refraction  in  the  media,  which  causes  many  images  of  the 
objects  looked  at  to  be  formed  on  the  retina.    This  symptom 
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seems  to  annoy  the  patients  more  especially  in  the  evening, 
when  they  look  at  gas  or  candle  flames,  the  moon,  etc.,  and 
it  is  often  complained  of  before  there  is  any  actual  opacity 
in  the  lens,  but  at  a  time  when  the  clefts  filled  with  fluid 
between  the  fibrilla3  can  first  be  detected  with  weak  trans- 
mitted Hght,  as  dark  lines  vanishing  and  reappearing  accord- 
ing as  the  incidence  of  the  light  is  altered. 

Gradually,  as  the  opacity  of  the  lens  extends  to  other  parts 
of  it,  the  acuteness  of  vision  becomes  affected,  and  this  is 
the  more  marked,  the  more  the  centre  of  the  lens  is  involved. 
In  those  cases  where  the  periphery  of  the  lens  is  but  little 
affected,  while  the  centre  is  a  good  deal  so,  the  patients  see 
better  in  the  dusk,  or  with  their  backs  to  the  light,  than 
when  their  eyes  are  exposed  to  a  strong  light.  The  reason 
for  this  is  that  in  the  dusk  the  pupil  is  dilated,  and  light 
can  pass  through  the  clearer  periphery  of  the  lens,  while  in 
a  strong  light  the  pupil  is  contracted.  On  the  other  hand, 
when  the  opacity  is  confined  rather  to  the  periphery  of  the 
lens,  a  strong  light  is  not  disturbing  to  sight,  or  if  the  centre 
of  the  lens  be  quite  clear,  a  strong  light  may  even  be  pleasant 
to  the  patient. 

But,  according  as  the  lens  becomes  more  and  more  opaque, 
the  acuteness  of  vision  is  reduced,  until,  finally,  even  large 
objects  cannot  be  discerned,  and  only  quantitative  perception 
of  light  is  left.  Some  cataracts,  when  quite  ripe,  still  admit 
of  finger-counting  at  a  few  feet. 

In  advanced  stages  of  the  disease,  as  the  opacities  occupy  a 
great  portion  of,  or  the  entire,  lens,  they  are  easily  recognised 
even  by  ordinary  daylight,  often  giving  a  greyish  appearance 
to  the  pupil.  Inflammatory  exudation  in  the  area  of  the 
pupil  would  aff-ord  a  somewhat  similar  appearance,  but  would 
be  attended  by  other  signs  of  the  previous  inflammatory 
process,  such  as  synechitie,  disorganisation  of  the  iris  etc 

The  length  of  time  occupied  by  the  ripening  of  a  cataract 
varies,  m  diff-erent  cases,  from  a  few  months  to  many  years 
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In  the  very  old  the  progress  is,  in  general,  more  rapid  than 
at  an  eai-lier  time  of  life.  That  form  which  commences  in 
the  periphery  as  fine  lines,  is  slower  than  that  with  floccvi- 
lent  opacities,  or  than  that  in  which  the  nucleus  is  likewise 
implicated  at  an  early  period. 

All  examinations  as  to  the  condition  of  the  lens  are  rendered 
easier,  and  more  conckisive,  if  the  pupil  be  previously  dilated 
with  atropine,  but  the  tension  of  the  eye  should  be  ascertained 
before  atropine  is  instilled,  lest  glaucoma,  or  a  tendency  to 
it,  be  present. 

Treatment. — No  external  local  applications,  nor  internal 
medicines,  are  of  any  avail  in  the  treatment  of  cataract  at 
any  stage.  Removal  of  the  cataract  from  the  eye  by  opera- 
tion, when  it  has  reached  maturity,  is  its  ultimate  destiny,  if 
the  patient  live  to  that  period. 

In  cases  of  incipient  cataract,  or  in  those,  rather,  which 
have  advanced  somewhat  beyond  this  stage,  we  often  find  that 
vision  is  improved,  or  made  more  pleasant,  by  the  wearing 
of  tinted  glasses  to  moderate  the  light.  With  commencing 
cataract,  an  emmetropic  eye  is  liable  to  become  slightly 
myopic,  and  then  low  concave  glasses  for  distant  vision  wdll 
be  found  of  service  ;  while  for  reading,  stenopteic  glasses  often 
give  good  results. 

Dilatation  of  the  pupil  with  atropine  is,  in  many  cases,  of 
the  greatest  benefit,  especially  where  the  nucleus  is  much  more 
opaque  than  the  cortical  portion  ;  but,  sometimes,  the  difiiision 
of  light  resulting  is  most  distressing  to  the  patient,  and  greater 
impairment  and  confusion  of  vision  are  produced,  and  for  this 
reason  care  in  the  prescription  of  atropine  is  demanded. 

Patients  with  incipient  or  advancing  cataract  may,  with 
immtinity,  be  allowed  to  make  every  use  they  can  of  the 
sight  they  possess,  and  the  surgeon  should  give  them  hints 
as  to  the  arrangement  of  light  in  their  rooms,  and  for  their 
work,  etc.,  so  as  to  enable  them  to  use  their  eyes  to  the  best 
advantage. 
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The  truly  distressing  period  in  the  progress  of  cataract, 
when  both  eyes  are  affected,  lies  between  the  advent  of  that 
degi-ee  of  blindness  which  incapacitates  the  patient  for  reading 
or  writing,  or  for  making  his  way  about  alone,  and  the  occur- 
rence of  complete  maturity.  This  is  often  a  lengthened  time  ; 
it  may  be  months  or  years.  Fortunately,  in  many  instances, 
one  cataract  becomes  ripe  while  that  in  the  other  eye  still  admits 
of  fair  vision  ;  and,  then,  no  such  trial  need  be  gone  through. 

Artificial  Ripening. — In  order  to  hasten  the  maturity  of  a 
cataract,  puncture  of  its  anterior  capsule  has  been  proposed 
and  practised  with  success,  but  has  not  been  generally  adopted, 
from  the  fear  that  it  might  set  up  iritis,  and  produce  increased 
tension  from  excessive  swelling  of  the  cataract.    Fbrster  ^ 
effects  artificial  ripening  by  performing  an  iridectomy,  which 
can  afterwards  be  utilised  for  the  extraction.    This  in  itself 
often  expedites  the  ripening,  probably  by  disturbing  the 
arrangement  of  the  lens-fibres  when  the  aqueous  humour  flows 
off,  and  Forster  promotes  the  disturbance  by  gently  rubbing 
or  stroking  the  lens  through  the  cornea  immediately  after  the 
iridectomy,  with  the  angle  of  a  strabismus  hook.    This  same 
massage  of  the  crystalline  lens  may  be  employed  with  good 
result  after  simple  tapping  of  the  aqueous  humour  without 
iridectomy.    Soon  after  this,  a  rapid  increase  in  the  opacity  is 
often  noticed,  so  that  in  from  four  to  eight  weeks  extraction 
can  be  undertaken.    The  difficulty  of  this  rubbing  or  massage 
of  the  lens  lies  in  the  estimation  of  the  pressure  to  be  applied  ; 
for,  if  this  be  excessive,  the  zonula  may  easily  be  ruptured^ 
with  the  result  of  loss  of  vitreous  when  the  extraction  comes 
to  be  performed.    The  best  results  are  obtained  in  cases  of 
cataract  with  a  firm  and  somewhat  opaque  nucleus,  and  where  a 
certain  amount  of  opacity  already  exists  in  the  anterior  cortical 
substance.     I  employ  the  method  with  satisfactory  results, 
but  some  operators  have  seen  iritis  follow  the  proceeding. 

'  Archives  of  OjMhahnology ,  xi.,  pt.  3,  p.  349. 
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The  question,  whether  tlie  cataract  in  one  eye  should  be 
extracted  until  both  are  blind,  is  often  asked  by  patients. 
The  answer  is  : — A  patient  with  one  mature  cataract,  and 
the  other  progressing  towards  maturity,  should  have  the  ripe 
cataract  removed.  Hypermaturity  is  thus  avoided,  and  also 
the  stage  of  blindness  above  referred  to.  Again,  if  there  be 
a  ripe  cataract  in  one  eye,  and  not  even  incipient  cataract  in 
the  other,  it  is  often  advisable  to  operate  for  the  purpose  of 
increasing  the  binocular  field  of  vision. 

Complete  Cataract  of  Young  People. — The  spontane- 
ous occurrence  of  total  cataract  in  the  youthful  lens  is  of  rare 
occurrence,  and  its  pathogenesis  is  still  unknown. 

Treatment. — Discission. 

Diabetic  Cataract. — This  is  a  complete  opacity  of  the  crys- 
talline lens  occurring  in  diabetes,  and  due  to  disturbed  nutrition. 
The  cataract  does  not  differ  in  appearance  or  consistency  from 
other  cataracts,  according  to  the  time  of  life  of  the  patient. 

Treatment. — Contrary  to  a  very  general  opinion,  these  cases 
are  favourable  for  extraction  operations.  I  have  operated  on 
several  cases  of  this  kind,  and  always  with  success,  save  once, 
when  the  eye  was  lost  by  intraocular  hjemorrhage,  and  I  have 
also  seen  such  cases  operated  on  successfully  by  others.  There 
is  no  other  method  of  restoring  sight  to  these  patients,  who 
often  live  a  long  time. 

Complete  Congenital  Cataract— Children  are  some- 
times born  with  crystalline  lenses  opaque  in  all  their  layers, 
while  the  other  tissues  of  the  eye  are  healthy.  With  con- 
genital cataract,  defects  of  the  choroid  or  retina,  or  congenital 
amblyopia  without  ophthalmoscopic  appearances,  are  also  some- 
times present,  and  these  are  usually  indicated  by  nystagmus. 

Treatment. — Discission. 

Partial  Cataeacts. 
These  are  nearly  all  congenital. 

Central  Lental  Cataract.— This  is  a  congenital,  and 
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usually  non-progressive,  form.    It  is  an  opacity  of  the  central 
or  oldest  lens-fibres,  while  the  peripheral  layers  remain  clear. 
Treatment. — Discission,  or  iridectomy. 

Zonular,  or  Lamellar,  Cataract. — This  is  congenital,  or 

forms  in  early  infancy,  and  is  the  most  common  form  of 
cataract  in  children.    It  usually  is  present  in  both  eyes,  but 
it  has  been  seen  in  one  eye  only.    In  it  the  very  centre  of  the 
lens  is  clear  (Fig.  105),  while  around  this  is  a  cataractous 
layer  or  zone,  and  outside  that  again  the  peripheral 
layers  are  transparent.    Most  of  these  cases  are  non-pro. 
gressive,  but,  occasionally,  the  whole  lens  does  become 
opaque,  and  usually  then  there  have  been  previously  105.' 
some  slight  opacities  in  the  otherwise  clear  cortical  layei's. 

With  oblique  illumination,  the  cortical  layers  of  the  lens 
are  seen  to  be  clear,  while  towards  the  centre  of  the  lens  a 
uniform  grey  circular  opacity  will  be  observed.    The  diameter 
of  this  opacity  may  be  small,  perhaps  not  more  than  3  mm. 
or  4  mm.,  or  it  may  extend  very  nearly  to  the  equator  of  the 
lens.    If  the  pupil  be  dilated,  and  the  lens  examined  with 
transmitted  light,  the  cataractous  portion  will  be  seen  as  a 
more  or  less  dark  disc  in  the  centre  of  the  lens,  while  all 
around  it  is  seen  the  red  light  reflected  from  the  fundus 
oculi.    The  margin  of  the  disc  is  either  of  the  same  degree 
of  darkness  as  its  centre,  or  a  little  darker  ;  and  this  point 
serves  to  distinguish  this  form  of  cataract  from  one  in  which 
the  whole  centre  of  the  lens  is  opaque.    In  the  latter  case, 
it  is  evident  that  the  centre' of  the  opacity  must  be  darker 
than  its  margin. 

It  is  probable  that  lamellar  cataract  is  due  to  some  passing 
disturbance  of  nutrition  occurring  at  the  time  the  affected 
layers  of  the  lens  are  being  laid  down.  The  subjects  of  it 
are  usually  rickety,  as  shown  by  the  irregular,  and  imperfect, 
development  of  the  teeth,  and  in  rachitic  alterations  in  the 
bones  of  the  skull.  Convulsions  during  infancy,  in  these 
patients,  are  common. 
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The  Treatment  of  central  lental  cataract  and  of  zonular  cata- 
ract is  similar,  and  consists  in  either  discission  or  iridectomy. 
The  latter  is  very  decidedly  to  be  preferred  in  those  cases  in 
which  the  central  opacity  is  so  small,  that,  on  dilatation  of  the 
pupil,  the  acuteness  of  vision,  with  the  aid  of  a  stenopseic  slit, 
is  increased  in  a  satisfactory  degree.  When  the  improvement 
is  but  slight,  the  breaking  up  of  the  lens  with  a  needle  is  in- 
dicated. The  advantage  of  iridectomy  over  discission,  when 
the  former  can  be  adopted,  is,  that  no  spectacles  are  after- 
wards required,  and  that  the  power  of  accommodation  is 
retained. 

Congenital  cataracts  may  be  needled  any  time  after  dentition 
is  completed. 

Anterior  Polar,  or  Pyramidal,  Cataract  may  be  either 

congenital  or  acquired.  In  the  former  case  it  must  be  referred 
to  some  inflammatory  disturbance  occurring  about  the  third 
period  of  development  of  the  lens.  In  both  cases  the  mode  of 
origin  of  the  opacity  is  the  same,  whether  it  be  punctiform, 
flakelike,  or  pyramidal ;  namely,  by  contact  of  the  lens  with 
an  inflamed  cornea.  In  foetal  life  this  may  occur  without  any 
perforation  of  the  cornea,  as  there  is  then  no  anterior  chamber. 
After  birth  a  perforating  ulcer  of  the  cornea  is  a  necessary 
precursor  of  it,  but  the  ulcer  need  not  be  central  (p.  106).  This 
contact  with  an  inflamed  and  ulcerating  cornea  may  lead  to 
subcapsular  cell-proliferation,  at  that  portion  of  the  capsule 
which  is  exposed  in  the  pupillary  area.  No  Treatment  is 
required,  as  vision  is  not  affected. 

Fusiform,  or  Spindle-shaped,  Cataract  is  also  con- 
genital, and  is  rare.  It  consists  in  an  axial  opacity  extend- 
ing from  pole  to  pole,  and  may  be  combined  with  central  or 
lamellar  opacity. 

The  foregoing  forms  of  cataract,  with  the  exception,  perhaps, 
of  the  pyramidal  or  anterior  polar  cataract,  are  primary; 
that  is  to  say,  they  are  not  dependent  on,  or  the  result  of, 
disease  in  other  parts  of  the  eye, 
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But,  the  fact  has  to  be  recognised,  that  some  diseased  states 
of  the  eye  give  rise  to 

Secondaey  Cataeact. 

Of  this  a  partial  kind  is 

Posterior  Polar  Cataract. — This  form  is  seen  with 

transmitted  light,  as  a  star-shaped  or  rose-shaped  opacity  in 
the  most  posterior  layers  of  the  posterior  cortical  substance, 
its  centre  corresponding  with  the  posterior  pole  of  the  eye. 

Posterior  polar  cataract  is  usually  found  in  eyes  which 
are  the  sixbjects  of  disseminated  choroiditis,  retinitis  pig- 
mentosa, or  diseased  vitreous  humoiir.  It  sometimes  progresses 
and  becomes  a  complete  cataract,  and  then  the  prognosis  for 
sight  after  extraction  is  not  very  good,  owing  to  the  disease 
which  is  present  in  the  deep  parts  of  the  eye. 

The  additional  distui'bance  of  sight  caused  by  the  presence 
of  posterior  polar  cataract  depends  a  good  deal  upon  its  density. 

Total  Secondary  Cataract  often  ensues  upon  contact  of 

the  lens  with  inflammatory  products  in  the  eye,  e.g.  where 
false  membranes  have  been  produced  by  inflammation  in  the 
uveal  tract.  It  is  sometimes  then  called  Cataracta  Accreta, 
Avhen  the  iris  or  ciliary  processes  are  adherent  to  it.  Cata- 
ract is  also  caused  by  detachment  of  the  retina,  intraociilar 
tumour,  absolute  glaucoma,  etc.  The  reason  of  this  is,  that 
the  lens,  in  these  cases,  imbibes  abnormal  nutrient  fluid  from 
the  diseased  tissues  with  which  it  is  in  contact. 

Such  cataracts  often  undergo  a  further  degeneration,  and 
become  calcareoiis.  Calcareous  cataracts  are  easily  recognised 
by  their  densely  white,  or  yellowish-white,  appearance  :  and 
almost  always  indicate  deep-seated  disease  in  the  eye,  even 
when  the  functions,  so  far  as  they  can  be  tested,  are  fairly 
good. 

These  secondary  cataracts  rarely  come  within  the  range  of 
Treatment,  as  the  diseases  which  give  rise  to  them  are  usually 
destructive  of  sight.  When,  occasionally,  they  can  be  dealt 
with,  they  should  be  extracted. 
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The  term  "  secondary  cataract "  is  also  used  in  cases  in 
which,  after  a  cataract  extraction,  the  capsule  of  the  crystal- 
line lens,  which  is  left  behind,  presents  an  obstacle  to  good 
sight.  This  will  be  referred  to  again  further  on,  and  is  not  to 
be  classed  with  the  conditions  dealt  with  in  this  paragraph. 

Capsulak  Catakact 

means  an  opacity  of  the  anterior  capsule,  or  of  the  capsular 
epithelium.  It  is  usually  confined  to  the  centre,  or  anterior 
pole,  and  is  most  frequently  seen  in  over-ripe  senile  cataracts, 
and  in  secondary  cataracts. 

Traumatic  Cataeact. 

Every  injury  which  opens  the  capsule  of  the  lens  is  liable 
to  cause  cataract,  by  reason  of  the  admission  of  some  of  the 
surrounding  fluids  to  the  lenticular  substance. 

Perforating  injuries  with  sharp  instruments,  or  the  en- 
trance of  small  foreign  bodies — in  both  cases,  as  a  rule, 
through  the  cornea — ai'e  the  most  common  in  juries  that  pro- 
diice  traumatic  cataract.  But  blows  upon  the  eye,  without 
any  perforating  wound,  also,  although  rarely,  produce  cataract. 
In  these  latter  cases  there  is  a  rupture  of  the  capsule,  either 
at  the  equator  of  the  lens,  or  on  the  posterior  or  anterior 
capsule. 

Within  a  few  hours  after  a  perforating  injiuy  of  the 
anterior  capsule,  the  lens  substance  in  the  immediate  neigh- 
bourhood of  the  opening  becomes  opaque,  swells,  and  pro- 
trudes, as  a  grey,  flulfy-looking  mass,  through  the  opening 
and  into  the  anterior  chamber,  where  it  breaks  up,  dissolves, 
and  becomes  absorbed.  It  is  immediately  followed  by  other 
portions  of  the  lens  which  have  become  cataractous,  until, 
gradually,  the  whole  lens  may  have  disappeared,  and  the 
pupil  again  become  black.    Dr.  Marcus  Guun  suggests  ^ 


'  OpJithalmic  Review,  1889,  jd.  235. 
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that  the  explanation  of  the  solution  of  the  cataract  in  the 
anterior  chamber  consists  in  the  fact,  that  globulin  is  normally 
soluble  in  a  weak  solution  of  chloride  of  sodium,  such  as  we 
have  in  the  fluid  of  the  anterior  chamber.  The  absorption 
of  a  traumatic  cataract  takes  many  weeks,  and  ultimately 
the  eye  sees  well,  if  a  suitable  convex  lens  be  put  before  it. 

But  the  course  of  events  just  sketched  is  the  most 
favourable  one,  and  is  hardly  likely  to  take  place  in  a  case 
which  is  wholly  untreated.  In  the  first  place,  the  swelling 
of  the  lens —  especially  if  it  be  rapid,  in  consequence  of  a 
wide  opening  in  the  capsule — is  liable  to  irritate  the  iris 
and  cause  iritis  ;  or,  to  push  the  periphery  of  the  iris  forwards 
against  the  periphery  of  the  cornea,  block  the  angle  of  the 
anterior  chamber,  and  cause  secondary  glaucoma. 

Moreover,  violent  plastic  or  purulent  uveitis  may  come  on 
as  the  conseqiience  of  the  introduction  of  infective  matter 
on  the  perforating  object  or  foreign  body  which  causes  the 
cataract.  Where  this  occurs  the  case  enters  into  the  category 
of  diseases  of  the  uveal  tract,  and  the  cataract,  as  such, 
becomes  a  minor  consideration. 

But  we  sometimes  meet  with  traumatic  cataracts,  which 
do  not  undergo  any  absorption  process,  but  simply  remain 
stationary  ;  or,  in  the  course  of  years,  undergo  secondary 
changes,  similar  to  those  which  occur  in  senile  cataract.  In 
these  instances  the  trauma  is  usually  a  blow  on  the  eye,  not 
a  perforating  injury ;  and  it  is  believed  that  the  rupture  of 
the  capsule  closes  soon  after  the  blow,  and,  hence,  no  lens 
matter  can  escape  into  the  anterior  chamber  ;  and,  in  addition 
to  this,  the  rvipture  in  many  of  these  cases  is  probably  at  the 
equator  of  the  lens,  where  the  aqueous  would  not  readily  get 
access  to  the  lenticular  substance. 

Where  the  cataract  is  produced  by  a  small  foi'eign  body 
flying  through  the  cornea  and  into  the  lens,  it  is  a  matter  of 
importance,  for  the  prognosis,  to  decide  whether  the  foreign 
body  be  in  the  lens,  or  have  passed  through  it  into  the 
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deeper  parts  of  the  eye.  In  the  former  case,  we  may  hope 
to  extract  it  with  the  cataractous  lens ;  while,  in  the  latter 
case,  we  must  fear  that  it  will  set  up  dangerous  inflammatory 
reaction.  In  such  cases  the  lens  should  be  well  searched  with 
focal  illumination,  and  the  transmitted  light  may  also  be  of 
use  ;  but  it  must  be  remembered  that  in  these  traumatic 
cataracts  there  are  often  glittering  sectors  in  their  deep 
parts,  which  may  readily  be  mistaken  for  a  metallic  foreign 
body. 

Treatrmnt. — The  pupil  should  be  kept  dilated  with  atropine, 
in  order  to  draw  the  iris  out  of  the  way  of  the  swelling  lens 
matter;  and  nothing  more  is  necessary  if  complications  do 
not  arise.  But  should  iritis,  or  high  tension,  come  on — and 
the  surgeon  must  constantly  test  the  tension — it  is  important, 
without  further  delay,  to  extract  as  much  as  possible  of  the 
cataract.  This  may  be  done  either  without  an  iridectomy, 
through  a  linear  incision  some  10  mm.  long  in  the  upper 
third  of  the  cornea,  or  with  an  iridectomy,  through  an  incision 
in  the  upper  margin  of  the  cornea. 

If  a  foreign  body  be  present  in  the  lens,  extraction  of  the 
latter  with  the  foreign  body  should  invariably  be  under- 
taken. 

Where  violent  purulent  or  plastic  uveitis  is  set  up  by  the 
trauma,  the  treatment  resolves  itself  into  that  for  these 
inflammations. 

Opebations  foe  Catakact. 

With  regard  to  the  State  of  Health  of  the  Patient  about  to 
be  operated  on,  it  is  desirable,  as  in  every  operation,  that  it 
should  be  good.  Still,  we  have  so  often  in  these  cases  to  deal 
with  very  old  people,  that  we  cannot  in  every  instance  require 
sound  organs,  and  a  robust  constitution  ;  and,  as  a  matter  of 
experience,  I  have  not  found  serious  disease  of  the  heart,  lungs, 
and  liver,  even  when  they  all  existed  in  the  same  individual, 
any  impediment  to  a  successful  operation.    Diabetes  is  no 
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contra-indication,  and  even  in  the  presence  of  Bright's  Disease 
I  have  operated  successfully. 

Very  advanced  years  form  no  obstacle.  I  have  frequently 
operated  for  cataract  on  persons  over  eighty  years  of  age, 
and  always  with  success. 

The.  State  of  the  Eye  itself  should  be  carefully  investigated 
prior  to  proposing  or  undertaking  an  operation  for  cataract, 
and  is  a  much  more  important  matter  than  the  general  health. 
Above  all  things,  it  is  to  be  determined  whether  there  be 
intraocular  complications,  which  would  neutralise  the  result 
of  a  successful  operation,  such  as  detachment  of  the  retina, 
disseminated  choroiditis,  atrophy  of  the  optic  nerve,  etc.  The 
examination  of  the  eye  in  qiiestion  before  the  lens  has  become 
opaque,  if  the  surgeon  have  had  that  opportunity,  will  be  the 
mosb  reliable  basis  upon  which  to  go  ;  and,  for  this  reason,  a 
careful  note  should  be  taken  of  the  condition  of  the  fundus 
in  each  case  of  incipient  cataract.  The  examination  of  the 
fundus  of  the  other  eye,  if  its  lens  be  clear,  may  help  in 
determining  the  point,  so  far  as  those  intraocular  diseases 
are  concerned  which  are  apt  to  be  binocular.  Again,  the 
condition  of  the  anterior  capsule  of  the  lens  should  be 
observed,  for  a  defined  glistening  white  square  patch,  about 
2  mm.  broad,  situated  in  the  centre  of  the  capsule,  tells  the 
tale  of  intraocular  mischief.  It  cannot  be  confounded  with 
the  more  diffused  striated  and  punctated  capsular  alterations 
due  to  over-ripeness. 

Finally,  the  functions  of  the  eye  should  be  examined.  With 
an  uncomplicated  cataract  of  the  most  opaque  kind  good 
perception  of  light  should  be  present,  so  that  the  light  of  a 
candle  some  two  metres  distant  may  be  distinguished.  In 
less  dense  cataracts  fingers  may  be  counted  at  1  m.  or  1-5  m. 
when  full  maturity  has  been  attained.  The  field  of  vision 
must  be  examined  by  means  of  the  ''projection  of  light,"  i.e.,  a 
lighted  candle  held  in  different  parts  of  the  field  should  be 
recognised  by  the  patient,  who  is  required  to  point  his  finger 
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in  the  directiou  of  the  light,  as  it  is  moved  rapidly  from  one 
part  of  the  field  to  another.  This  examination  can  also  be 
made  by  means  of  the  light  reflected  from  the  ophthalmoscopic 
mirror.  If  the  patient  fail  to  projecfc  the  light  in  any  direc- 
tion, a  diseased  condition  in  the  corresponding  part  of  the 
retina  may  be  suspected.  In  cases  of  very  old  uncomplicated 
cataract,  the  patients  often  project  the  light  in  one  direction, 
no  matter  where  it  may  come  from.  A  certain  degree  of 
intelligence  on  the  part  of  the  patient  is  required  for  this  test. 

By  the  foregoing  means  most  intraocular  complications  of  a 
serious  nature  can  be  detected,  but  there  is  at  least  one  against 
which  I  know  of  no  safeguard,  namely,  a  small  circumscribed 
spot  of  choroido-retinal  degeneration  at  the  macula  lutea 
(central  senile  choroiditis).  After  removal  of  a  cataract  from 
an  eye  affected  in  this  way,  the  patient's  vision  is  so  much 
improved  as  to  enable  him  to  go  about  alone,  but  reading 
will  still  remain  an  impossibility  for  him. 

The  Got  'nect  should  he  Examined. — Such  corneal  opacities  as 
would  seriously  compromise  vision  may  contraindicate  the 
operation  ;  but  slighter  opacities,  discernible  only  with  oblique 
illumination,  would  mei-ely  diminish  the  future  acuteness  of 
vision,  and  would  require  a  corresponding  prognosis  to  be 
given  before  operation. 

The  Condition  of  the  A2:)2Jendages  of  the  Eye,  too,  must  be 
examined.  Should  there  be  any  conjunctivitis,  blepharitis, 
or  dacryocystitis,  it  ought  to  be  cured,  or  alleviated,  before 
the  operation  is  undertaken.  Yery  successful  operations 
may  be  performed  in  the  presence  of  chronic  dacryocystitis, 
or  granular  ophthalmia ;  but,  it  is  in  all  respects  wiser  to 
reduce  their  activity  to  a  minimum. 

Extraction  of  Cataeact. 

Linear  Extraction. — The  extraction  through  a  linear  in- 
cision in  the  cornea  is  applicable  only  to  soft,  or  fluid,  cataracts. 
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in  persons  up  to  the  age  of  twenty-five.  The  instruments 
required  are : — A  spring  lid  elevator  (Fig.  106),  a  fixation 


Fig.  106. 


forceps,  a  wide  lanced-shaped  iridectomy  knife  (Fig.  107),  a 
cystotome  (Fig.  108),  and  a  Critchett's  spoon  (Fig.  109). 

The  speculum  having  been  applied,  a  fold  of  conjunctiva 
close  to  the  margin  of  the  cornea,  and  at  the  inner  end  of 


Fig.  107. 


Fig.  108. 


Fig.  109. 


the  horizontal  meridian  of  the  latter,  is  seized  with  the 
fixation  forceps  (Fig.  110),  and  the  eye  fixed  by  it  through- 
out the  operation.  The  point  of  the  knife  is  now  entered 
into  the  cornea  in  its  horizontal  meridian,  about  4  mm.  from 
Its  outer  margin,  and  passed  into  the  anterior  chamber.  The 
blade  of  the  knife  is  then  laid  in  a  plane  parallel  to  that  of 
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the  iris,  and  pushed  on  until  the  corneal  incision  has  attained 
a  length  of  6  or  7  mm.  The  point  of  the  knife  being  now 
laid  close  to  the  posterior  surface  of  the  cornea — in  order 
that  no  injury  may  be  done  to  the  iris  or  lens,  when  the 
aqueous  humour  commences  to  flow  off — the  instrument  is 


Fig.  110. 


very  slowly  withdrawn,  so  that  the  aqueous  humour  may 
come  away  gradually,  without  causing  prolapse  of  the  iris. 
In  withdrawing  the  knife  it  is  well  to  enlarge  the  inner 
aspect  of  one  or  other  end  of  the  wound,  by  a  suitable  motion 
of  the  instrument  in  that  direction. 

The  knife  being  now  put  aside,  the  cystotome  is  passed 


Fig.  111. 


into  the  anterior  chamber  (Fig.  Ill)  as  far  as  the  opposite 
pupillary  margin,  care  being  taken,  by  keeping  the  sharp 
point  of  the  instrument  directed  either  up  or  down,  not  to 
entangle  it  in  the  wound,  or  in  the  iris.  The  point  is  now 
turned  directly  on  the  anterior  capsule,  and,  by  withdrawing 
the  cystotome  towards  the  corneal  incision,  an  opening  in  the 


CHAP,  xni.]  THE  CRYSTALLINE  LENS. 


317 


capsule  of  the  width  of  the  pupil  is  produced.  The  cystotome 
is  then  removed  from  the  anterior  chamber,  with  the  same 
precaiations  as  on  its  entrance. 

The  edge  of  the  spoon  is  then  placed  on  the  outer  lip  of 
the  corneal  incision,  and  the  latter  is  made  to  gape  some- 
what, gentle  pressure  being  at  the  same  time  applied  to  the 
inner  aspect  of  the  eye  by  the  fixation  forceps,  and  in  this 
way  the  lens  is  evacuated.  When  the  pupil  has  become 
quite  black  the  operation  is  concluded.  If  pressure  does 
not  at  first  clear  the  pupil  completely,  the  speculum  should 
be  removed,  the  eyelids  closed,  a  compress  applied,  and  a  few 
minutes  allowed  to  elapse,  in  order  that  some  aqueous  hiimour 
may  be  secreted.  A  renewal  of  the  efibrts  to  clear  the  pupil 
will  probably  now  be  successful,  or,  if  not,  another  pause  may 
be  made,  and  then  fresh  attempts  employed  until  the  pupil 
is  quite  clear.  It  is  unwise  to  insert  the  spoon  into  the  eye 
to  withdraw  the  fragments ;  and,  if  some  of  these  should  be 
left  behind,  no  ill  results  need  necessarily  follow,  although 
iritis  is  more  apt  to  supervene  than  if  the  lens  be  thoroughly 
evacuated.  Fragments  left  behind  become  absorbed.  If 
there  be  a  prolapse  of  the  iris  which  cannot  be  reposed,  it 
must  be  abscised. 

Yon  Graefe,  Waldau  (Schuft),  and  Critchett  endeavoured, 
by  increasing  the  size  of  the  incision,  placing  it  in  the  corneo- 
sclerotic  margin,  performing  an  iridectomy,  and  introducing  a 
spoon  for  delivery  of  the  cataract,  to  make  the  linear  extrac- 
tion applicable  to  senile  cataracts.  The  successes  derived 
from  these  modifications  were  not,  however,  more  satisfactory 
than  those  obtained  from  the  old  Flap  Operation.  But  these 
experiments  led  von  Graefe  to  the  operation,  a  modification 
of  which  is  now  very  generally  employed.  He  called  his 
operation 

The  Modified  Peripheral  Linear  Extraction.— The 

instruments  required  are  :— A  wire  lid-speculum,  a  fixation 
forceps  with  spring  catch,  a  von  Graefe's  cataract  knife 
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Fig.  112.  Fig.  113.  Fig.  114.  Fig.  115. 

(Fig.   112),  a  curved  iris  forceps,  an  iris  scissors,  or  a 
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de  Wecker's  forceps-scissors  (Fig.  113),  a  bent  cystotome,  a 
hard  rubber  spoon  (Fig.  114),  and  a  hard  rubber,  tortoise-shell, 
or  silver  spatula  (Fig.  115). 

Before  pi'oceeding  to  operate,  the  eye  is  now-a-days 
thoroughly  cocainised  by  the  instillation  of  about  three  drops 
of  a  2  per  cent,  solution  of  hydrochlorate  of  cocaine,  at  inter- 
vals of  two  or  three  minutes.  Previously  to  the  introduction 
of  cocaine,  general  anesthesia  with  ether  or  chloroform  was 
commonly  employed  in  England.    I  never  used  it. 

Antiseptic  Measures,  similar  to  those  used  for  the  Three 
Millimetre  Flap  Operation  {vide  infra),  are  to  be  carefully 
attended  to. 

The  02oeration. — The  speculum  having  been  applied,  the  eye 
is  steadied  by  seizing  a  fold  of  conjunctiva  with  its  sub-con- 
junctival  tissue,  close  to  the  lower  margin  of  the  cornea,  and 
in  a  prolongation  of  the  vertical  meridian  of  the  latter.  The 
eye  is  now  drawn  gently  downwards,  the  patient  assisting  in 
the  motion.  The  point  of  the  Graefe's  knife,  its  cutting 
edge  being  chrected  upwards,  is  then  entered  into  the  cornea- 
sclerotic  margin  at  a  point  {A  in  Fig.  116)  about  1-5  mm. 
from  the  outer  and  upper  corneal  margin,  and  g  ^^'"'''^'^ 
2  mm.  below  the  level  of  the  tangent  which  f  \^ 
would  pass  through  the  highest  point  of  the  ) 
corneal  margin.  The  blade  is  held  in  a  plane  Fm?m 
parallel  to  that  of  the  iris,  and  is  pushed  on  into  the  anterior 
chamber  until  its  point  reaches  the  point  C,  some  7  or  8  mm. 
of  the  blade  being  now  in  the  anterior  chamber.  The  handle 
of  the  knife  is  then  lowered,  so  that  the  point  of  the  blade  is 
brought  up  to  B,  where  it  is  made  to  pass  out  through  the 
corneo-sclerotic  margin,  this  counterpuncture  corresponding 
in  position,  with  reference  to  the  corneal  margin,  to  the  point 
of  entrance  A.  The  edge  of  the  knife  is  now  turned  slightly 
forwards,  and  by  one  or  two  sawing  motions  the  incision  A  B 
is  completed  in  the  corneo-sclerotic  margin.  The  blade  still 
lies  under  the  conjunctiva,  which  is  divided,  the  edge  of  the 
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instrument  being  turned  more  forwards  or  even  somewhat 
downwards,  as  it  is  not  desirable  to  have  too  large  a  conjunc- 
tival flap. 

The  advantage  of  this  incision  lies  in  its  peripheral  position, 
which  is  almost  in  the  plane  of  the  crystalline  lens,  and  con- 
sequently enables  the  cataract  to  be  delivered  without  revolu- 
tion on  its  axis.  At  a  later  period  von  Graefe  altered  the 
incision,  so  that,  puncture  and  counterpuncture  lying  as 
described,  the  centre  of  the  incision  passed  through  the  apex 
of  the  clear  cornea,  instead  of  through  the  corneo-sclerotic 
margin.  This,  by  making  the  incision  more  nearly  a  segment 
of  a  greater  circle  of  a  sphere,  made  it  as  linear  as  pos- 
sible, and  consequently,  in  his  opinion,  its  margins  adapted 
themselves  more  readily. 

The  next  step  in  the  operation  is  an  iridectomy,  a  portion 
of  iris  corresponding  to  the  whole  length  of  the  wound,  or 
nearly  as  much,  being  excised.  .  This  iridectomy  is  necessary, 
or  advisable,  chiefly  because  of  the  peripheral  position  of  the 
woimd,  which  would  render  prolapse  of  the  iris  very  liable  to 
occur,  but  it  also  facilitates  the  delivery  of  the  lens  and  cortical 
masses.  The  subsequent  stages — capsulotomy  and  delivery  of 
the  lens — are  similar  in  their  details  to  those  in  the  Three 
Millimetre  Flap  Operation,  to  be  presently  described. 

It  was  found  that  the  advantages  of  the  position  and  form 
of  the  incision  in  this  procedure  were  largely  counterbalanced 
by  the  danger  of  prolapse  of  the  vitreous,  the  difl&culty  of  proper 
reposition  of  the  angles  of  the  coloboma,  and  the  liability  to 
cyclitis,  all  entailed  by  the  peripheral  incision,  and,  con- 
sequently, this  incision  has  been  abandoned  by  nearly  all 
operators. 

Out  of  this  method  grew  that  one  which  is  known  as  The 

Three  Millimetre  Flap  Operation,  first  proposed  by  de 

Wecker.  I  shall  describe  the  operation  as  I  am  in  the  habit 
of  performing  it ;  and  I  may  here  say  that,  for  success  in  the 
cataract  operation,  it  is  necessary  not  only  to  select  the  method 
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which  seems  the  most  rational,  but  also  to  devote  the  utmost 
attention  to  a  series  of  minute  details  in  its  performance. 

Prejmration  of  the  Patient. — A  gentle  purgative  is  given  the 
day  before  the  operation,  so  that  the  bowels  need  not  be  dis- 
turbed for  two  days  after  the  operation.  In  the  case  of  hosj)ital 
patients,  the  face  is  washed  with  hot  water  and  soap  shortly 
before  the  operation. 

Preparation  of  the  Eye. — -Half  an  hour  before  the  operation, 
a  di'op  of  a  2  per  cent,  solution  of  sulphate  of  eserine  (made 
with  a  1  in  5,000  solution  of  corrosive  sublimate)  is  dropped 
into  the  eye,  and  this  is  repeated  a  quarter  of  an  hour  later. 
J ust  before  the  operation,  at  intervals  of  two  minutes,  three 
drops  of  a  2  per  cent,  solution  (made  with  corrosive  sublimate 
solution)  of  muriate  of  cocaine  are  dropped  into  the  eye. 
Finally,  the  lids  having  been  everted,  the  conjunctival  sac  is 
washed  out  with  solution  of  corrosive  sublimate,  1  in  5,000, 
particular  attention  being  paid  to  the  fornix  of  each  lid,  and 
to  the  inner  and  outer  canthns.  Then  the  skin  of  the  eyelids, 
and  immediate  surroundings  of  the  eye,  are  freely  washed 
with  the  same  solution. 

Preparation  of  the  Instrimients. — The  instruments  required 
are  the  same  as  those  for  the  Modified  Linear  Extraction. 
Immediately  before  the  operation  they  are  boiled ;  out  of  the 
boiUng  water  they  are  plunged  for  a  moment  into  absolute 
alcohol,  and  then  laid  in  a  bath  of  a  1  per  cent,  solution  of 
carbolic  acid,  until  required  for  use. 

During  the  Progress  of  the  Operation  small  bits  of  lint,  wet 
with  the  I  in  5,000  sublimate  lotion,  are  employed  to  wipe 
away  coagula,  cortical  masses,  etc.,  and  are  not  employed  a 
second  time.  An  assistant  should  place  the  instruments  in 
the  surgeon's  hand  in  their  turn,  and  take  out  of  his  hand 
those  he  has  used,  in  such  a  manner  as  to  render  it  unnecessary 
for  him  to  look  away,  even  for  a  moment,  from  the  field  of 
operation. 

The  Operation.— K  spring  wire  lid-speculum  is  applied.  The 
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eye  is  fixed  with  a  catch  fixation-forceps  by  a  fold  of  conjunc- 
tiva and  snbconjunctival  tissue,  below  the  vertical  meridian  of 
the  cornea,  or  a  little  to  one  side  of  this  line  (Fig.  117). 

The  point  of  the  knife  is  entered  just  in  the  margin  of  the 
clear  cornea,  at  the  outer  extremity  of  a  horizontal  line  which 
would  pass  3  mm.  below  the  summit  of  the  cornea.  This  line 
is  easily  found  by  placing  the  knife,  which  is  about  2  mm. 
broad,  horizontally  across  the  cornea,  so  that  a  margin  of  clear 
corneal  tissue  1  mm.  broad  may  remain  exposed  between  the 
knife  and  the  summit  of  the  cornea.  The  knife  is  then  passed 
cautiously  through  the  anterior  chamber,  and  the  counter- 
puncture  made  in  the  corneal  margin  at  the  inner  extremity  of 
the  horizontal  line  described,  and  the  incision  finished  in  the 
corneal  margin  by  a  few  slow  to-and-fro  motions  of  the  knife. 

Owing  to  the  action  of  the  eserine  the  iris  does  not  prolapse. 
The  incision,  between  puncture  and  cou.nterpuncture,  lies  in 
the  clear  cornea  at  its  very  margin,  as  represented  by  the 
dotted  line  in  Fig.  117.  This  incision  is  no  longer  Hnear,  but 
slightly  curved.  It  is  found,  however,  to  adapt  itself  readily, 
and,  being  less  peripheral  than  the  true  von  Graefe  incision, 
the  objections  to  the  latter  are  obviated. 

The  Second  Stage  of  the  Operation  consists  in  an  Iridectomy. 
The  fixation  of  the  eye  having  been  given  over  to  the  assistant, 
the  iridectomy  is  performed,  by  passing  a  curbed  iris  forceps 
into  the  anterior  chamber,  seizing  the  smallest  possible  portion 
of  the  sphincter  of  the  iris  at  a  point  corresponding  to  the 
centre  of  the  incision,  drawing  it  out,  and  with  the  forceps- 
scissors  excising  a  very  small  central  bit  of  iris.  This  is  done, 
either  by  making  two  snips  in  the  iris,  one  at  either  side  of 
and  close  to  the  forceps,  each  of  them  reaching  to  the  periphery 
of  the  iris,  and  then  a  third  cut  which  joins  these  two  at  the 
base  ;  or,  the  forceps-scissors  being  approached  from  over  the 
cornea,  the  coloboma  may  be  formed  with  one  snip  of  the  in- 
strument, and,  if  care  be  taken  to  keep  the  blades  close  to  the 
forceps,  a  narrow,  neat  coloboma  may  thus  be  obtained.    It  is 
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unnecessary  to  excise  a  large  portion  of  iris,  although  in  von 
Graefe's  original  operation  a  portion  corresponding  with  the 
entire  length  of  the  wound  used  to  be  taken  away.  A  small 
coloboma,  say  of  2  mm.  to  3  mm.  in  width,  as  in  Fig.  97,  is 
sufficient  to  allow  of  an  easy  delivery  of  the  leus,  by  doing 
away  with  the  resistance  of  the  sphincter  iridis,  and  its  advan- 
tages over  a  wide  iridectomy,  from  an  aesthetic  point  of  view, 
are  obvious.  It  is  always,  therefore,  my  object  to  obtain  the 
smallest  possible  coloboma.  The  procuring  of  a  neat  coloboma  is 
much  facilitated  if,  prior  to  the  operation,  the  pupil  has  been 
contracted  (see  Fig. 
117)  by  the  instilla- 
tion of  one  or  two 
drops  of  solution  of 
sulphate  of  eserine,  as 
above  recommended. 

The  Third  Stage 
of  the  Operation 
is  the  Capsulotomy. 
The  operator  takes 
the  fixation  forceps 
from  his  assistant, 
who  then  raises  the  speculum  and  eyelids  slightly  ofi"  the 
globe,  in  order  that  no  pressure  may  be  exerted  on  the  latter 
during  the  remainder  of  the  operation.  The  surgeon,  passing 
the  cystotome  into  the  anterior  chamber,  divides  the  anterior 
capsule  of  the  lens  by  two  incisions,  each  from  the  lower 
pupillary  margin  upwards,  one  directed  outwards,  the  other 
inwards,  as  far  as  the  anterior  surface  of  the  lens  can  be 
seen,  while  finally  a  third  incision  is  made  along  the  upper 
periphery  of  the  lens.  An  extensive  opening  in  the  capsule 
IS  of  great  importance,  as  otherwise  difficulty  in  delivery  of 
the  lens  may  be  experienced,  and  because  a  small  opening 
renders  the  occurrence  of  secondary  cataract  more  likely.  In 
dividing  the  capsule  it  is  important  not  to  dig  into  the  lens 
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as  this,  in  the  case  of  a  hard  cataract,  is  apt  to  dislocate  it. 
A  rather  obUque  application  of  the  cystotome  to  the  capsvile 
is,  for  this  reason,  the  best. 

The  cystotome  often  drags  a  tag  of  the  capsule  into  the 
corneal  wound,  where  it  lies  until  the  end  of  the  operation, 
and  where,  owing  to  its  transparency,  it  may  easily  pass 
unnoticed.  Such  a  tag  acts  as  a  foreign  body,  and  may 
subsequently  form  the  starting-point  of  troublesome  com- 
plications. 

Capsule  forceps  bave  been  invented  for  the  purpose  of 
taking  away  a  large  portion  of  the  anterior  capsule,  but  this 
does  not  altogether  obviate  the  danger  of  capsule  in  the 
wound,  nor  does  it  do  away  with  the  likelihood  of  secondary 
cataract.  I  have  no  objection  to  the  method,  but  it  does 
not  seem  to  have  any  advantages  over  that  just  described, 
in  cases  where  the  capsule  is  not  thickened.  When  the 
capsule  is  thickened,  it  is  always  desirable  to  tear  away  a 
central  portion  of  it  with  forceps. 

Gayet  of  Lyons,^  and  Knapp  of  New  York,^  have  proposed 
a  method  of  opening  the  capsule  termed  peripheral  division — 
i.e.  they  make  only  one  opening  in  the  capsule  at  the  upper 
periphery  of  the  lens  with  a  very  sharp  "  needle  cystotome," 
which  is  passed  along  the  whole  length  of  the  corneal  section, 
a  wide  iridectomy  having  been  made  for  this  purpose.  The 
chief  advantages  clauned  for  this  method  are  :— Safety  from  a 
tag  of  capsule  in  the  wo\ind,  and  safety  from  iritis  caused  by 
irritation  from  particles  of  lenticular  substance  left  behind 
after  delivery  of  the  lens.    On  the  other  hand,  it  has  the 
disadvantages  of  the  wide  iridectomy,  and  of  the  secondary 
operation  on  the  capsvile,  which  is  necessary  in  a  large  pro- 
portion of  the  cases. 

The  Fourth  Stage  is  the  Delivery  of  the  Cataract.  The 
eye  is  drawn  gently  downwards— the  patient  being  called  on 

•  '  Gazette  Ilehdomadaire,  1875,  No.  35. 
2  ArcUves  of  OjMhalmologij  mtd  Otology,  vol.  vi.,  p.  545. 
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to  assist  in  this  motion  by  looking  towards  his  feet — the 
convex  edge  of  the  hard  rubber  spoon  is  placed  just  below 
the  lower  edge  of  the  cornea,  and  gentle  pressure  is  exercised 
on  this  place,  the  pressure  to  be  gradually  increased  until 
the  upper  margin  of  the  lens  presents  itself  in  the  wound,  when, 
the  same  pressure  being  maintained,  the  spoon  is  advanced 
over  the  cornea  in  an  uj)ward  direction,  pushing  the  lens  before 
it  and  out  through  the  wound.  As  soon  as  the  greatest 
diameter  of  the  lens  has  passed  the  wound,  the  pressure  of 
the  spoon  should  at  once  be  diminished,  lest  rupture  of  the 
zonula  be  caused.  The  fixation-forceps  and  speculum  are 
now  removed  from  the  eye,  and  a  cold  compress  with  sublimate 
lotion  is  laid  on  the  closed  lids. 

The  Fifth  Stage  consists  in  Freeing  the  Pupil  of  any 
Cortical  Masses  which  may  have  been  rubbed  off  in  the 
passage  of  the  lens  through  the  wound,  and  in  what  is  called 
the  "  Toilette  "  of  the  Wound. 

The  presence  of  cortical  remains  is  recognised  by  the  pupil 
not  having  become  quite  black  ;  or,  by  the  vision  not  being 
such  as  it  ought  to  be  (fingers  counted  at  several  feet) ;  or,  by 
inspection  of  the  cataract  just  removed  showing  that  some 
portions  of  it  are  left  behind.  The  use  also  of  the  oblique 
illumination  for  the  detection  of  cortical  fragments  is  very 
advantageous.  If  any  fragments  be  present,  the  cold  antiseptic 
compress  having  lain  on  the  eye  for  a  few  minutes  to  enable 
some  aqueous  humour  to  collect,  the  operator,  facing  the 
patient,  raises  the  upper  lid  with  the  thumb  of  one  hand, 
while,  with  the  first  and  second  fingers  of  the  other  laid  on 
the  lower  lid,  light  rotatory  motions  are  made  with  this  lid 
over  the  cornea  so  as  to  collect  the  masses  towards  the  pupil, 
and  then  a  few  rapid  light  motions  upwards  with  the  margin 
of  the  lid  drive  these  masses  towards,  and  out  of,  the  wound. 

Care  and  delicacy  of  touch  are  required  in  order  to  perform 
this  lid-manoeuvre  successfully,  without  rupturing  the  hyaloid 
by  undue  pressure. 
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Irrigation  of  tlie  anterior  chamber,  or  intracapsular  injec- 
tion, is  a  method  which  has  been  proposed  by  M'Keown  and 
by  Wiecherkiewicz,  and  pl-actised  by  them  and  some  other 
surgeons,  for  the  removal  of  cortical  masses.  By  its  aid,  too, 
M'Keown  ^  operates  on  unripe  cataracts.  I  have  not  adopted 
the  procedure  in  my  own  operations,  because,  from  the  accounts 
given  of  the  results,  it  does  not  seem  to  be  free  from  danger 
to  the  eye;  and  because  the  ends  proposed  to  be  attained 
by  it  can  be  accomplished  by  other,  and  safer,  means : — the 
removal  of  cortical  masses  in  cases  of  ripe  cataract  by  the  lid 
manoeuvre  ;  while  unripe  cataracts,  so  far  as  it  is  justifiable  to 
deal  with  them,  are  best  dealt  with  by  the  method  of  artificial 
maturation  proposed  by  Forster  (p.  305).  Irrigation  of  the 
anterior  chamber,  after  delivery  of  the  lens,  with  a  1  in  25,000 
solution  of  biniodide  of  mercury,  is  used  by  Panas  -  from  an 
antiseptic  point  of  view  ;  while  de  Wecker,  and  others,  inject 
a  sokition  of  eserine  to  prevent  prolapse  of  the  iris.  Both 
of  these  operators  employ  the  method  of  extraction  without 
iridectomy. 

With  an  iris-forceps  the  blood-clots  which  may  adhere  to 
the  wound  are  now  removed. 

I  then  invariably  employ  the  following  mano3uvre,  to  pre- 
vent the  possibility  of  any  portion  of  capsule  being  incarcerated 
in  the  wound  during  healing.  A  bent  iris-forceps  is  passed 
between  the  lips  of  the  wound,  opened,  closed,  and  drawn 
gently  out  again.  Freqiiently  a  tag  of  capsule  will  have 
been  captured  by  the  forceps,  and  is  snipped  ofi"  with  the 
scissors  ;  or,  it  may  be,  that  no  capsule  is  caught.  The  forceps 
is  then  similarly  inserted  at  an  adjacent  part  of  the  wound  ; 
and,  in  this  manner,  the  wound  is  searched  from  end  to  end 
for  capsule.  In  about  25  per  cent,  of  the  cases  a  tag  of 
capsule  is  found  present.    I  regard  this  manoeuvre,  which  I 

'  Brit.  Med.  Joiirii.,  January  28tli,  1888. 

-  Panas's  Solution  =  Biniodide  of  Mercury  gr.  |  dissolved  in  Absolute 
Alcohol  3vj.    Add  Distilled  Water  1  quart.    Shake  and  filter. 
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am  not  aware  that  any  other  surgeon  has  previously  recom- 
mended, as  an  important  ooe,  for  I  believe  that  it  effectually 
removes  the  one  serious  drawback  to  the  valuable  opei-ation 
under  consideration. 

Finally,  the  coloboma  has  to  be  seen  to.  The  peripheral 
portions  of  the  iris,  corresponding  to  the  ends  of  the  wound, 
are  apt  to  have  become  prolapsed  in  the  course  of  the  operation, 
and  to  have  displaced  the  angles  of  the  coloboma  upwards. 
If  this  be  not  corrected,  the  prolapsed  portions  of  the  iris  heal 
in  the  wound,  and  cause  bulgings  there  later  on,  the  pupil  in 
the  course  of  some  months  becoming  drawn  up  towards  the 
cicatrix.  Hence,  in  every  case,  even  where  everything  seems 
to  be  in  order,  it  is  important  to  pass  the  narrow  spatula  into 
the  anterior  chamber,  and  to  gently  stroke  down  each  pillar 
of  the  coloboma  as  far  as  it  can  be  brought.  The  instillation 
of  eserine  before  the  commencement  of  the  operation  will 
cause  the  sphincter  iridis  to  assist  in  producing  the  desired 
result.    All  this  is  aptly  termed  the  toilette  of  the  wound. 

The  sight  of  the  eye  should  then  be  tested  by  finger-count- 
ing, as  this  affords  the  patient  satisfaction,  and  lends  him 
courage  for  the  next  few  days  of  strict  quiet. 

Having  secured  the  required  advantage  from  the  effect  of 
the  eserine,  a  drop  of  atropine  is  put  into  the  eye  before 
applying  the  bandage,  in  order  to  do  away  with  the  myosis, 
which  might  give  a  tendency  to  iritis. 

The  Dressing  is  now  appKed.  A  piece  of  lint,  sufficiently 
large  to  extend  ^  inch  beyond  the  orbital  margin  in  every 
direction,  is  soaked  in  a  solution  of  corrosive  sublimate  (1  in 
5,000)  and  laid  on  the  closed  eyelids.  Pledgets  of  absorbent 
cotton  wool,  soaked  in  the  same  solution,  are  laid  on  this,  the 
hollows  at  the  inner  canthus,  etc.,  being  carefully  filled  up,  so 
that  when  the  bandage  is  put  on  it  may  exert  equal  pressure 
on  every  part  of  the  eye.  Ov^er  all  comes  a  layer  of  oiled 
silk  protective.  I  apply  three  turns  of  a  narrow  flannel  roller 
over  the  di-essing  and  round  the  head,  in  the  manner  which 
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was  customary  in  von  Graefe's  clinique ;  but  various  other,  and 
doubtless  equally  good,  forms  of  bandage  are  in  use.  The 
pressure  of  the  bandage  need  only  be  sufficient  to  maintain  the 
dressing  firmly  in  its  place.  It  is  usual  to  keep  the  unoperated 
eye  closed  by  a  light  bandage,  or  bit  of  court-plaster  across 
the  lids,  but  this  is  not  necessary. 

I  am  opposed  to  the  after-treatment  of  cataract  operations 
without  bandage,  recently  advocated  by  some  surgeons.  It 
is  by  no  means  a  new  method,  and  I  do  not  doubt  that  many 
cases  recover  under  it.  I  do  not  believe,  however,  that,  in  a 
long  series  of  cases,  the  same  percentage  of  recoveries  can  be 
obtained  by  it  as  with  the  bandage. 

Accidents  liable  to  occur  during  the  02}eration. — The  wound 
may  be  made  too  small.  The  delivery  of  the  lens,  consequently, 
may  be  so  difficult  that  the  margins  of  the  wound  are  contused, 
and  then  suppuration  may  be  promoted.  The  zonula,  too,  may 
be  ruptiired  by  the  excessive  pressure  from  efforts  to  force  the 
lens  out,  and  prolapse  of  the  vitreous  may  ensue.  If  the 
dii-ections  above  given  be  carefully  attended  to,  the  vast 
majority  of  both  hard  and  soft  cataracts  may  be  extracted 
without  difficulty ;  but  should  the  wound  be  made  too  small, 
it  can  best  be  enlarged  by  the  forceps-scissors,  or  a  blunt- 
pointed  knife  made  for  the  purpose.  Where  the  presence  of 
an  unusually  large  hard  cataract  is  diagnosed,  it  is  important 
to  make  the  incision  larger  ah  initio,  by  placing  puncture  and 
counterpuncture  nearer  to  the  horizontal  meridian  of  the 
cornea  than  above  directed. 

Hsemorrhage  into  the  Anterior  Chamber  may  take  place. 
It  may  be  from  the  iris,  from  the  corneo-sclerotic  margin,  or 
from  the  conjunctiva.  Pressure  with  the  spatula  on  the 
cornea,  which  causes  the  wound  to  gape,  is  often  su.ccessful 
in  clearing  the  chamber  of  blood,  which  might  interfere  with 
accurate  division  of  the  capsule.  Still,  when  this  cannot  be 
completely  got  rid  of,  the  capsulotomy  may  be  performed  with 
the  exercise  of  greater  care.    Cocaine,  by  its  power  to  contract 
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the  blood-vessels,  has  rendered  this  hpemorrhage  a  less  common 
complication  than  it  used  to  be. 

Prolapse  of  the  Vitreous  Humour.  This  may  be  due  to  a 
too  peripheral  position  of  the  wound,  support  being  thus 
taken  away  from  the  zonula,  and  the  danger  of  its  occurrence 
was  a  disadvantage  of  the  completely  corneo-sclerotic  wound 
practised  at  one  time  by  von  Graefe.  The  Three  Millimetre 
Flap  Operation  is  less  liable  to  be  attended  with  loss  of  vitre- 
ous. This  accident  may  also  be  caused  by  undue  pressure 
made  on  the  eyeball  by  the  speculum,  fixation-forceps,  or 
spoon,  or  by  the  under-lid  during  the  lid-manoeuvre.  It  may 
be  due  to  defective  zomila  with  fluid  vitreous  humour.  If 
the  vitreous  prolapses  prior  to  delivery  of  the  lens,  the  latter 
falls  back  into  the  eye,  and  can  only  be  delivered  by  at  once 
drawing  it  out  with  a  Oritchett's,  Taylor's,  or  other  suitable 
vectis ;  and  this  may  be  regarded  as  one  of  the  most  serious 
accidents  which  can  occur  in  the  course  of  the  operation. 
Loss  of  vitreous  after  delivery  of  the  lens  is  less  serious ; 
indeed,  a  considerable  portion  of  the  vitreous  may  then  be 
lost  without  ill  result  to  the  eye.  Still,  it  increases  the 
traumatism,  and  renders  inflammatory  reaction  more  liable  to 
occur.  Opacities  in  the  posterior  chamber  of  the  eye  are 
frequently  an  ultimate  result  of  loss  of  vitreous  ;  but  a  much 
more  serious  consequence  is  sometimes  seen  in  detachment  of 
the  retina. 

Normal  After-Progress. — Soon  after  the  completion  of  a 
normal  operation,  the  effect  of  the  cocaine  having  passed  off", 
some  smarting  commences,  and  continues  for  four  or  five  hours. 
After  that  time  the  patient  has  no  unpleasant  sensation  in 
the  eye,  unless  it  be  some  itching,  or  a  slight  momentary  pain, 
or  sensation  of  a  foreign  body,  especially  when  the  eye  is 
moved  under  the  bandage.  The  first  dressing  is  made  in 
forty-eight  hours,  in  a  manner  similar  to  that  immediately 
after  the  operation,  a  drop  of  atropine  being  instilled,  as  also 
at  each  successive  dressing;  and  the  corrosive  sublimate 
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solution  is  used  for  freely  washing  the  margins  of  the  eyelids, 
some  of  it  being  allowed  to  trickle  into  the  conjunctival  sac. 
At  this  first  dressing  it  is  well  to  abstain  from  a  minute,  or 
lengthened,  examination  of  the  eye ;  but,  if  the  lid  be  gently 
raised,  the  wound  will  be  found  closed,  the  cornea  clear,  the 
anterior  chamber  completely  restored,  and  the  pupil  semi- 
dilated  and  black.  The  subsequent  dressings  are  made  night 
and  morning,  for  the  purpose  of  instilling  atropine.  On  the 
third  day  after  the  operation  the  patient  may  be  allowed  to 
sit  up,  the  room  being  kept  moderately  dark;  and,  on  the 
fifth  or  sixth  day,  the  bandage  may  be  left  aside  permanently, 
and  dark  glasses  worn  in  its  stead.  In  the  course  of  a  few 
days  more  the  patient,  having  been  gradually  used  to  more 
light,  may  be  allowed  out  of  doors.  It  is  desirable  to  continue 
the  use  of  atropine  for  about  a  fortnight  longer,  or  until 
all  abnormal  vascvilar  injection  of  the  white  of  the  eye  has 
disappeared,  as,  until  then,  there  is  danger  of  iritis.  (For 
selection  of  glasses  in  aphakia  see  end  of  this  chapter.) 

Irregularities  in  the  Process  of  Healing. — The  pain  may  con- 
tinue longer  than  four  or  five  hours,  and  it  is  then  well  to 
quiet  it  by  a  hypodermic  injection  of  morphia  in  the  corre- 
sponding temple.  Should  severe  pain  come  on  some  hours 
later,  it  is  apt  to  be  due  to  an  accumulation  of  tears  under 
the  eyelids,  and  it  immediately  subsides  on  the  bandage  being 
removed  and  exit  given  to  the  tears  by  slightly  opening  the 
eye.  Antiseptic  precautions  are  to  be  observed  while  this  is 
being  done.  At  the  first  dressing  it  will  sometimes  be  found 
that  there  is  no  anterior  chamber,  although  the  condition  of 
the  wound  is  quite  satisfactory ;  but  this  need  occasion  no 
alarm,  as  the  anterior  chamber  is  sometimes  not  restored  for 
a  week  or  more.  At  this  dressing  also  it  may  be  observed  that 
there  is  a  light  striated  cloudiness  of  the  cornea,  extending 
over  its  whole  surface,  or  occupying  only  a  part  of  it  in  the 
immediate  neighbourhood  of  the  wound.  The  nature  and 
the  cause  of  this  opacity  are  still  in  doubt.    It  certainly  is 
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not  an  effect  of  the  cocaine,  as  some  have  stated,  nor  of  any 
of  the  antiseptic  lotions,  for  it  was  seen  before  any  of  these 
came  into  use.  It  has  not  the  slightest  serious  import,  and 
clears  away  in  a  few  days.  Even  a  more  intense  and  diffused 
opacity,  which  at  this  stage,  or  a  little  later,  is  sometimes 
seen  near  the  centre  of  the  cornea,  clears  away,  as  a  rule 
completely ;  although  some  surgeons  have  now  and  then  seen 
some  permanent  corneal  opacity :  to  remain  after  this  latter 
form  of  keratitis  in  these  cases. 

Suppuration  of  the  Wound  is  a  danger  which  is  very  much 
rarer  than  it  was  prior  to  the  introduction  of  antiseptics  into 
surgery.  Indeed,  it  is  almost  banished  from  the  cataract 
operation.  When  it  occurs,  it  usually  does  so  between  the 
twelfth  and  thirty-sixth  hour  after  the  operation,  rarely  earlier 
or  later,  and  is  a  very  serious  event ;  for,  in  the  vast  majority 
of  cases,  do  the  sui-geon  what  he  may,  it  leads  to  loss  of  the 
eye.  Its  onset  is  made  known  by  severe  pain  of  a  continuous 
aching  kind  in  and  about  the  eye ;  and  is  thus  easily  dis- 
tinguished from  the  slight,  short,  stabbing  pain,  with  long 
intermissions,  which  some  patients  complain  of,  and  which  has 
no  evil  import.  On  removing  the  bandage  the  eye  will  be 
found  full  of  tears,  and  the  wound  covered  with  a  layer  of 
muco-pus,  which  can  be  removed  with  the  forceps  in  one  mass, 
while  the  aqueous  humour  and  cornea  may  already  present 
some  opacity.  In  some  hours  more  the  corneal  opacity 
increases  considerably,  the  iris  becomes  distinctly  inflamed, 
and  the  pupil  filled  with  a  mass  of  inflammatory  exudation. 
The  inflammatory  process  may  remain  confined  to  the  wound 
and  iris,  and  when,  in  the  course  of  some  weeks,  it  entirely 
subsides,  it  leaves  the  pupil  drawn  up  towards  the 
wound,  so  that  an  appearance  as  in  Fig.  118  is 
presented.  Or,  the  inflammation  may  strike  into 
the  ciliary  body  and  choroid,  and  produce  purulent 
panophthalmitis,  with  total  destruction  of  the  eye. 

To  combat  Sicppuration,  the  best  method  is  the  immediate 
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cauterisation  of  the  corneal  wound  in  its  whole  extent  with 
the  galvano-cautery.  Also,  the  wound  may  be  opened  up  from 
end  to  end  with  a  spatula,  the  aqueous  humour  evacuated,  and 
the  anterior  chamber  washed  out  with  injections  of  corrosive 
sublimate  sohxtion,  while  the  conjunctival  sac  is  irrigated 
with  the  same  solution.  If  necessary,  these  measures  are  to 
be  repeated  at  intervals  of  eight  or  ten  hours. 

Iritis.  Apart  from  the  iritis  which  occurs  in  connection 
with  suppuration  of  the  wound,  this  complication  is  most 
usually  due  to  irritation  from  masses  of  cortical  lens-substance 
left  behind.  It  may  also  be  due  to  dragging  from  a  tag  of 
the  iris  being  left  in  the  wound  ;  or,  to  too  early  exposure 
to  the  daylight.  Cortical  masses  do  not  usually  give  rise  to 
it  for  some  days  after  the  operation.  It  is  ushei^ed  in  with 
the  usual  symptoms  of  pain,  and  is  generally  of  the  plastic 
variety.  If  it  extend  to  the  ciliary  body,  sympathetic  ophthal- 
mitis may  result.  Its  treatment  consists  in  strict  confinement 
to  a  dark  room,  atropine,  warm  fomentations,  leeching,  and, 
internally,  quinine.  In  these  cases  vision  is  liable  to  be 
damaged  by  pupillary  exudation,  which  remains  as  a  per- 
manent obstruction  to  vision. 

Cystoid  Cicatrix.  After  convalescence,  all  the  foregoing 
dangers  having  been  escaped,  the  cicatrix  in  the  corneal 
margin  sometimes  bulges  and  becomes  semi-transparent,  pre- 
senting the  appearance  of  a  vesicle,  and  may  attain  a  large 
size.  The  extremities  of  the  late  incision  are  the  most  common 
positions  for  this  condition,  but  it  may  occupy  the  entire  lengtli 
of  the  cicatrix.  It  does  not  generally  come  on  for  some  weeks, 
or  more,  after  the  operation.  In  some  cases  it  is  caused  by  a 
tag  of  iris  which  is  incarcerated  in  the  wound,  but  in  other 
cases  probably  by  a  bit  of  capsule,  which  has  similarly  healed 
in  the  wound.  Irregularity  in  curvature  of  the  cornea,  and 
conseqvient  irregular  astigmatism,  are  the  least  of  its  evil  con- 
sequences. If  the  condition  be  caused  by  incarceration  of 
iris,  the  pupil  will  be  gradually  drawn  close  to  the  upper 
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oorneo-sclerotic  margin  ;  while,  if  it  be  caused  by  a  portion 
of  capsule,  irido-cyclitis  may  be  produced.  Whether  the  iris 
or  the  capsule  be  the  canse,  these  eyes  are  always  exposed- 
to  the  danger  of  a  sudden  onset  of  purulent  irido-choroiditis 
(see  p.  189).  Even  if  these  more  serious  results  of  the 
cystoid  cicatrix  do  not  ensue,  the  cornea  is  liable  to  be  dis- 
torted, with  consequent  ii-regular  astigmatism  and  diminution 
of  vision,  and  the  appearance  of  the  eye  is  greatly  spoiled. 
All  this  demonstrates  the  immense  importance  of  attention 
to  those  details  of  the  operation,  which  are  calculated  to 
obviate  incarceration  of  iris,  or  of  capsule,  in  the  cicatrix. 

Cataract  Extraction  without  Iridectomy.  —  This 
method  is  older  than  The  Linear,  von  Graefe's,  or  the  Three 
Millimetre  Flap  Operation,  and  used  to  be  known  as  The 
Flap  Operation.  It  has  been  revived  within  the  last  two  years 
by  some  most  distinguished  ophthalmic  surgeons,  chiefly  in 
Paris,  but  also  in  Germany  and  America,  and  even  in  England. 
It  differs  from  the  Three  Millimetre  Flap  Operation,  in  that 
the  incision  occupies  a  greater  extent  (about  one-third)  of  the 
circumference  of  the  cornea,  and  that  no  iridectomy  is  made. 
Formerly  the  knife  used  was  triangular  in  shape  (Beer's  knife), 
but  von  Graefe's  cataract  knife  is  the  instrument  now  em- 
ployed. The  round  pupil,  and  consequent  somewhat  prettier 
appearance  of  the  eye,  is  the  one  advantage  which  can  be 
claimed  for  this  procedure  over  the  Three  Millimetre  Flap 
Operation,  as  it  has  been  above  described ;  for,  the  vision 
with  a  circular  pupil  is  not  better,  than  where  an  iridectomy 
has  been  done.  As  a  set-off  against  the  circular  pupil,  the 
extraction  without  iridectomy  exposes  the  eye  to  the  serious 
danger  of  prolapse  of  the  iris  into  the  wound.  These  operators 
make  it  a  rule  to  perform  an  iridectomy  in  all  cases  where  they 
cannot  satisfactorily  repose  the  iris  after  delivery  of  the  lens ; 
but,  even  where  they  can  repose  it  well,  they  are  not,  they 
state,  secure  against  the  occurrence  of  a  prolapse  within  the 
first  two  or  three  days  after  the  operation  ;  nor  do  they  find 
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that  eserine,  or  any  other  means,  provides  the  desu-ed  safe- 
guard. It  is  admitted,  that  prolapse  of  the  iris  takes  place 
after  a  large  number  of  these  opeiations,  and  that  there  is  no 
means  of  foretelling  in  what  eyes  it  will  occur.  The  prolapsed 
portion  of  iris  heals  in  the  wound,  which  then,  in  a  few  weeks, 
becomes  more  or  less  cystoid  and  bulging,  causing  displace- 
ment of  the  pupil,  and  irregular  curvature  of  the  cornea,  with 
resulting  deterioration  of  vision.  Nor  is  this  all,  for  such  eyes 
are  liable,  weeks,  months,  or  even  years  after  the  operation, 
to  take  on  severe  irido-cyclitis,  ending  in  total  loss  of  sight. 
Another  disadvantage  of  this  operation  is,  that  removal  of 
cortical  remains  cannot  be  so  effectually  performed,  as  where 
a  coloboma  has  been  made. 

Therefore,  while  admitting  the  charm  of  a  circular  pupil, 
I  agree  with  those  who  hold,  that  the  question  is  not  whether 
the  appearance  of  some  of  the  eyes  operated  on  is  pleasing  to 
VIS,  and  to  others  who  inspect  them ;  but,  rather,  what  ad- 
vantage the  greatest  number  of  persons  operated  on  derive 
from  the  operation.  With  sentimental  talk  about  "  mutila- 
tion "  of  the  iris  I  cannot  pretend  to  sympathise.  If  the 
advocates  of  the  method  under  discussion  should  find  a  means 
of  ensuring  the  eye  against  prolapse  of  the  iris,  the  operation 
will  be  placed  upon  a  different  footing ;  but,  until  then,  the 
procedtire  cannot,  I  think,  be  recommended. 

It  is  easy  to  understand  why,  in  the  simple  extraction, 
prolapse  of  the  iris  with  subsequent  incarceration  is  so 
liable  to  occur,  even  some  days  after  the  opei-ation,  and  why 
it  is  so  difficult  to  devise  a  sure  means  for  preventing  the 
accident  ;  as,  also,  how  it  is  that  even  a  very  narrow 
coloboma  is  sufficient  to  protect  the  eye  from  this  disaster. 
And  yet  I  am  inclined  to  think,  that  among  those  oculists 
who  have  reverted  to  the  simple  method,  there  are  some 
who  do  not  realise  the  viodus  02:)erandi  in  either  case. 
Within  a  few  hours  after  the  operation  the  wound' in  the 
corneal  margin  most  commonly  closes,  the  aqueous  humour 
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collects,  and  the  anterior  chamber  is  restored.  But  it  takes 
many  hours  more  for  the  delicate  union  of  the  lips  of  the 
wound  to  become  quite  consolidated,  and  dviring  this  time 
it  requires  but  little — a  cough,  a  sneeze,  a  motion  of  the 
head,  the  necessary  efforts  in  the  use  of  a  urinal  or  bed- 
pan, no  matter  how  careful  the  nursing — to  rupture  the 
newly  formed  union  ;  and,  as  a  matter  of  fact,  this  often  does 
take  place.  The  aqiieous  humour  then  flows  away  through 
the  wound  with  a  sudden  gush,  and,  where  the  simple 
extraction  has  been  employed,  carries  with  it  the  iris. 
Doubtless,  in  this  event,  it  is  that  portion  of  the  aqueous 
humour  which  is  situated  behind  the  iris,  which  is  chiefly 
concerned  in  the  iris-prolapse  ;  the  aqueous  humour  in  the 
anterior  part  of  the  anterior  chamber  probably  flows  off 
without  influencing  the  position  of  the  iris.  The  advocates 
of  the  simple  operation  endeavour  to  prevent  secondary 
iris-prolapse  by  a  spastic  contraction  of  the  pupil,  produced 
by  eserine,  which  is  instilled  at  the  conclusion  of  the 
operation,  and,  again,  by  some  operators,  a  few  hours 
afterwards.  In  most  instances  the  desired  end  is  by  this 
means  effected.  But  there  is  a  considerable  percentage  of 
the  cases,  in  which  the  contraction  of  the  sphincter  iridis  is 
overcome  by  the  pressure  of  the  aqueous  humour  from 
behind,  and  iris-prolapse  takes  place. 

How,  then,  does  the  formation  of  a  coloboma  prevent  pro- 
lapse of  the  iris  when  the  wound  bursts,  as  I  have  described  ? 
Not  because  the  portion  of  iris  which  is  liable  to  prolapse 
has  been  taken  away.  That  would  mean  nothing  less  than 
the  whole  of  that  part  of  the  iris  which  corresponds  to  the 
length  of  the  opening  in  the  corneal  margin.  But  the 
coloboma  averts  secondary  iris-prolapse,  because  it  provides 
a  gateway  for  the  aqueous  humour,  contained  in  the  posterior 
part  of  the  anterior  chamber,  to  escape  dii-ectly  through  the 
wound,  without  carrying  with  it  the  iris  in  its  rush ;  and  it 
is  evident,  that  the  narrowest  coloboma  which  can  be  formed 
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will  be  amply  sufficient  for  the  purpose.  To  my  mind,  a 
narrow  iridectomy  here  is  do  "mutilation  of  the  iris,"  but 
A  rather  a  measure  which  rests  upon  a  sound  scientific 
basis,  and  which  is  calculated  to  ensure  the  safety 
of  the  eye  in  an  important  particular. 

As  to  disfigurement  of  the  eye,  there  is  practically 
none,  when  the  coloboma  is  so  nax-row,  and  is 
situated  in  the  upper  part  of  the  iris.  The  pupil, 
too,  is  movable,  almost,  if  not  quite,  as  much  so,  I 
venture  to  say,  as  in  most  cases  of  simple  extraction. 
For  it  is  entirely  a  mistake  to  suppose  that  a  narrow 
coloboma  renders  the  pupil  immovable.  Where 
there  are  no  adhesions  between  the  pupillary  margin 
and  the  capsule,  as  frequently  happens,  the  i-eaction 
to  light  is  active,  a  drop  of  atropine  wUl  dilate  the 
pupil  widely,  and  a  drop  of  eserine  will  contract  it. 

Discission  or  Dilaceration  means  the  tearing  of 
the  anterior  capsule  of  the  lens  with  a  needle,  so  as 
to  give  the  aqueous  hvimour  access  to  the  lenticular 
fibres,  which  causes  them  to  swell,  and  gradually  to 
become  soft,  and  then  to  be  absorbed.  The  larger 
the  capsular  opening,  the  more  freely  is  the  aqueous 
brought  in  contact  with  the  lens,  and  the  more  rapid 
is  its  swelling.  The  rapidity  of  the  swelling  and 
absorption  depend,  also,  on  the  consistence  of  the 
lens.  The  softer  it  is,  the  more  rapid  is  the  process, 
which  may  require  from  a  few  weeks  to  many  months. 
It  is  wise  to  make  the  first  discission  of  moderate 
dimensions,  in  order  to  test  the  irritability  of  the 
eye,  especially  in  adults. 

The  instruments  required  are  a  spring  speculum, 
a  fixation  forceps,  and  a  Bowman's  stop-needle  (Fig. 
Fig.  119.  iic^Y    The  shoulder  on  the  latter  instrument  pre- 
vents its  advance  too  far  into  the  eye.    The  pupil  is  to  be 
dilated  with  atropine. 
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The  eye  having  been  cocainised,  the  speculum  applied, 
and  the  eye  fixed  close  to  the  inner  margin  of  the  cornea,  the 
needle  is  passed  perpendicularly  through  the  cornea  in  its 
lower  and  outer  quadrant,  at  a  point  corresponding  to  the 
margin  of  the  dilated  pupil.    It  is  then  advanced  upwards 
to  the  upper  margin  of  the  pupil  (Fig.  120),  where  it  is  passed 
into  the  capsule,  but  not  deeply  into  the  lens,  and  a  vertical 
incision  is  efiected  by  withdrawing  the  instrument  slightly. 
If  an  extensive  opening  in  the  capsule  be  wished  for,  a 
horizontal  incision  can  be  added  to  the  vertical,  by  a  cor- 
responding motion  of  the  needle.    During  these  manoeuvres, 
the  cornea,  at  the  point  of  puncture,  must  form  the  fulcrum 
for  the  motions  of  the 
instrument.    The  instru- 
ment is  then  withdrawn, 
and  some  aqueous  humour 
escapes  through  the  open- 
ing. Atropine  is  instilled, 
and  the  bandage  applied. 
The  patient  is  kept  in 
bed,  in  a  darkened  room, 
for  a  day,  and  then  the 
bandage  may  be  dispensed 
with,  and  dark  spectacles  worn.    The  iris  is  to  be  kept  well 
under  the  influence  of  atropine,  until  the  absorption  of  the 
lens  IS  completed.     Repetition  of  the  operation  is  called  for, 
if  the  opening  be  so  small  as  to  admit  of  but  a  very  slow 
absorption  of  the  lens,  or  if,  as  sometimes  happens,  the 
opening  should  become  closed  up. 

This  method  is  applicable  to  all  complete  cataracts  up  to 
the  twenty-fifth  year  of  age,  and  to  those  lamellar  cataracts  in 
which  the  opacity  approaches  so  close  to  the  peripliery  of  the 
lens  that  nothing  can  be  gained  by  an  iridectomy.  After 
the  above  age,  the  increasing  hardness  of  the  nucleus  and  the 
increasing  irritability  of  the  iris  render  the  method  unsuitable. 

22 


Fig.  120. 


838 


DISEASES  OF  THE  EYE.  [chap.  xiii. 


Discission  is  a  safe  procedure,  when  used  with  the  above 
indications  and  precautions.  The  danger  chiefly  to  be  feared 
is  iritis,  from  pressure  on  the  iris  of  the  swelling  lens  masses. 
When  this  occurs,  or  is  threatened,  removal  of  the  cataract  by 
a  linear  incision  in  the  cornea  should  bo  at  once  performed. 
A  safeguard  against  iritis  may  be  had  in  a  preliminary  iridec- 
tomy (von  Graefe),  and  it  is  perhaps  well  to  do  this  in  all  cases 
over  fifteen  years  of  age,  the  discission  following  some  weeks 
afterwards. 

Another  danger  consists  in  glaucomatous  increase  of  tension 
(secondary  glaucoma),  which  may  come  on  without  any  sub- 
jective symptoms,  while  the  absorption  of  the  lens  runs  its 
proper  course.  It  may  happen,  in  this  way,  that  when  ab- 
sorption of  the  cataract  is  completed,  the  eye  will  be  found 
blind  from  glaucoma.  Frequent  testings  of  the  tension  of  the 
eye  during  the  cure  are,  therefore,  a  most  important  precaution. 
Should  the  tension  rise,  removal  of  the  lens  through  a  linear 
incision  in  the  cornea  is  at  once  indicated  ;  or,  the  suction 
operation  may  be  employed. 

Suction  Operation  for  Cataract. — This  method  can  only 

be  used  for  semi-fluid  or  soft  cataracts. 

The  pupil  having  been  well  dilated  with  atropine,  and  the 
eye  cocainised,  a  free  opening  is  made  in  the  capsule  of  the 
lens  with  a  discission  needle.  A  linear  incision  is  then  made 
in  the  cornea  about  half-way  between  its  centre  and  its 
margin,  and  the  point  of  a  Bowman's  or  a  Teale's  syringe 
introduced  through  it,  and  through  the  opening  in  the  cap- 
sule, into  the  substance  of  the  lens.  Gentle  suction  is  then 
applied,  and  the  lens  substance  drawn  into  the  syringe. 
The  syringe  should  not  be  passed  behind  the  iris.  If  it  be 
thought  that  the  cataract  is  not  sufl&ciently  soft,  it  is 
desirable  to  allow  some  time  (a  fortnight  or  so)  to  elapse 
between  the  discission  and  the  suction,  in  order  that  the 
lens  substance  may  undergo  disintegration  by  the  action 
of  the  aqueous  humour. 
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Secondary  Cataract  and  its  Operation— Capsulotomy. 

— The  term  "secondary  cataract,"  as  here  used  (compare  p.  309), 
usually  means  a  closure  of  the  opening  in  the  anterior  capsule 
left  after  the  removal  of  a  cataractous  lens,  with  sometimes  a 
thickening  of  the  capsule,  by  which  an  impediment  is  offered 
to  the  rays  of  light  in  passing  through  the  pupil.  The  thick- 
ening may  have  pre-existed  in  the  capsule,  or  it  may  be  due 
to  subsequent  proliferation  of  the  epithelial  cells  on  the  inner 
surface  of  the  capsule.    The  term  is  also  used  with  reference 


Fig.  121. 

to  those  cases  in  which  no  central  opening  has  been  made  in 
the  capsule  (peripheral  capsulotomy),  and  where  the  latter 
causes  imperfect  vision.  It  is  also  used  in  those  cases  where, 
after  cataract  extraction,  an  exudation  in  the  pupil,  consequent 
upon  iritis,  has  occurred.  And  finally,  it  is  applied  to  the 
cases  which  Fig.  118  represents,  in  which,  after  suppuration 
of  the  wound  with  irido-cyclitis,  the  iris  is  dragged  upwards, 
and  the  pupil  consequently  obliterated. 

The  most  simple  form  of  secondary  cataract  occurs  as  a 
very  fine  cobw^b-Uke  membrane,  extending  over  the  whole  area 
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of  the  pupil,  which  cxn  often  only  be  discovei'ed  by  careful 
examination  with  oblique  illumination.  It  may  not  appear 
until  some  months  after  the  extraction,  and  then  causes  the 
patient  to  complain  of  diminished  acuteness  of  vision.  It  is 
a  simple  matter  to  make  a  rent  in  this  delicate  membrane 
with  a  discission  needle. 

Where  there  are  thick  opacities  in  the  capsule,  or  inflamma- 
tory exudation  into  the  pupil,  with,  probably,  adhesions  of  the 
iris  to  the  pupillary  membrane,  extraction  of  the  latter  has 
been  proposed  and  practised,  but  is  associated  with  so  much 
danger,  from  the  unavoidable  di'agging  on  the  ciliary  body 
and  iris,  that  the  proceeding  is  not  often  employed. 

Sir  W.  Bovmians  Method  with  two  needles  is  here  much 
preferable.  He  passes  the  point  of  a  discission  needle  through 
the  inner  quadrant  of  the  cornea,  and  into  the  centre  of  the 
opacity  (Fig.  121),  and  then,  with  the  other  hand,  a  second 
needle  is  passed  through  the  outer  quadrant  of  the  cornea, 
and  into  the  membrane,  close  beside  the  first  needle.  The 
points  of  the  needles  are  now  separated  from  each  other  by 
approximation  of  their  handles,  and  in  this  way  a  hole  is 
made  in  the  membrane.  A  very  small  opening  in  the  capsule, 
if  quite  clear,  is  sufficient  to  establish  good  vision. 

Do\  Noyess  Method} — A  Graefe's  cataract-knife  is  entered  in 
the  horizontal  meridian  of  the  cornea  at  its  temporal  margin, 
and  a  counterpuncture  made  in  the  same  meridian  at  the  inner 
corneal  margin.  The  point  of  the  knife  is  now  withdrawn 
into  the  anterior  chamber,  and  made  to  puncture  the  secondary 
cataract,  and  is  then  removed  from  the  eye.  Two  blunt- 
pointed  hooks  are  then  entered  into  the  anterior  chamber, 
one  through  each  corneal  puncture,  and  the  point  of  each 
passed  through  the  opening  in  the  membrane  ma,de  with  the 
knife.  By  traction  on  the  hooks  this  opening  is  enlarged, 
without  any  dragging  on  the  iris  or  ciliary  body. 


'  Diseases  of  the  Eye  (Loudou,  1«82),  p.  251, 
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IHdotomy. — For  the  cases  as  in  Fig.  118,  where  the  iris 
forms  a  complete  and  tightly  stretched  curtain  across  the 
pupil,  iridectomy  is  the  operation  which  readily  suggests  itself. 
In  very  few  cases,  however,  does  it  give  a  satisfactory  result, 
owing  to  the  inflammatory  products  which  lie  behind  the  iris, 
and  which  close  up  any  artificial  pupil  by  their  proliferation, 
which  is  set  going  by  the  dragging  of  the  iris  with  the  forceps 
Eepeated  iridectomies  may  finally  produce  a  clear  pupil,  but 
iridotomy,  in  which  there  is  no  dragging  of  the  iris,  is  a  better 
operation  in  these  cases. 

There  are  several  modes  of  performing  iridotomy,  that  of 
de  Wecker  being  the  best.  A  vertical  incision  having  been 
made  in  the  cornea,  about  3  mm.  long,  and  the  same  distance 
removed  from  its  inner  margin,  the  closed  blades — one  of 
which  has  a  sharp  point — of  de  Wecker 's  forceps-scissors 
ai-e  passed  into  the  anterior  chamber.  The  blades  are  then 
opened,  and  the  sharp  point  of  one  of  them  is  forced  through 
the  stretched  iris,  and  some  3  or  4  mm.  behind  it.  By  now 
closing  the  blades,  the  tightened  iris  fibres  are  cut  across, 
and  on  their  retraction  a  central  clear  pupil  is  formed  in  the 
iris  and  retro-iridic  tissue. 

Dislocation  of  the  Crystalline  Lens— This  may  be 

congenital,  and  due  to  arrested  development  of  the  zonula  of 
Zinn ;  or,  it  may  be  the  result  of  disease,  such,  for  example, 
as  anterior  sclero-choroiditis  ;  or,  it  may  be  caused  by  a  blow 
or  other  trauma. 

The  dislocation  may  be  partial,  or  complete.  In  the  former 
case  it  is  often  so  slight  as  to  be  discoverable  only  when  the 
pupil  is  widely  dilated,  the  margin  of  the  lens  becoming  then 
visible  as  a  black  line,  in  some  one  direction,  by  aid  of  the 
ophthalmoscope.  Or,  the  displacement  may  be  so  great  as  to 
bring  the  margin  of  the  lens  across  the  centre  of  the  undUated 
pupil,  in  which  case  one  part  of  the  eye  will  be  highly  hyper- 
metropic, while  in  another  part  it  will  be  myopic.  Complete 
dislocation  may  take  place  into  the  anterior  chamber,  into 
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the  vitreous  humour,  and  even  under  the  conjunctiva,  if  the 
sclerotic  has  been  ruptured. 

The  symptoms  in  partial  dislocation  are  those  of  loss  of 
power  of  accommodation,  and  monocular  double  vision.  Irido- 
donesis  {i.e.  trembling  of  the  iris  when  the  eye  moves)  is  pre- 
sent, as  a  rvile,  in  consequence  of  the  loss  of  support  provided 
by  the  lens.  In  complete  dislocation  the  symptoms  are  those 
of  aphakia,  i.e.  extreme  hypermetropia  and  want  of  power  of 
accommodation. 

Treatment. — In  partial  dislocation  it  is  rarely  that  any  treat- 
ment can  be  of  service.  The  prescribing  of  spectacles  suited, 
so  far  as  is  practicable,  to  the  faulty  refraction  is  indicated. 
In  complete  dislocation  of  the  lens  into  the  anterior  chamber 
its  extraction  is  usually  required,  especially  if  it  cause  symp- 
toms of  irritation.  Dislocation  into  the  vitreous  humour  is 
generally  unattended  by  irritation ;  but  when  the  latter  does 
arise  removal  of  the  lens  by  aid  of  a  spoon,  through  a  peri- 
pheral corneal  incision,  has  to  be  attempted. 

LenticonuS  is  a  very  rare  congenital  anomaly  of  the  lens, 
in  which  the  anterior  surface,  or,  still  more  rarely,  the  pos- 
terior surface,  is  cone-shaped. 

Aphakia,  or  Absence  of  the  Crystalline  Lens. — The 

condition  of  the  emmetropic  eye  after  the  removal  of  a  cata- 
ract is  one  of  high  hypermetropia,  and  the  power  of  accommo- 
dation is  wanting.  Consequently,  in  order  that  the  eye  may 
have  the  best  possible  sight  for  distant  objects,  a  high  convex 
glass  has  to  be  experimentally  found  to  su.it  it,  and  stronger 
lenses  must  be  prescribed  for  shorter  distances. 

The  degree  of  vision  obtained  varies  considerably  in  different 
cases ;  frequently  V  =  |  is  obtained,  but  V  =  -^^  may  be 
regarded  as  a  satisfactory  result,  and  even  lower  degrees, 
which  enable  the  patients  to  find  their  way  about  with  com- 
fort, are  classed  as  successful  operations.  The  vision  often 
improves  for  some  months  after  the  operation,  patients  who 
at  first  had  only  Jg-  or  so  advancing  up  to  ^  or  |.    For  reading. 
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writing,  etc.,  at  about  25  cm.,  a  still  higher  convex  glass  must 
be  provided.  If  the  correcting  lens  for  distant  vision  be  +  10  D, 
its  power,  for  vision  at  25  cm.,  must  be  increased  by  the 
lens  which  would  represent  the  amplitude  of  accommodation 
fi'om  infinite  distance  up  to  25  cm.  This  lens  is  4  D  (becavise 
.yy-  =  4),  therefore  +  14  D  is  the  lens  required.  With  these 
two  lenses  most  patients  are  satisfied.  For  distinct  vision  at 
middle  distances,  they  learn  to  vary  the  power  of  the  lenses 
by  moving  them  a  little  closer  to,  or  farther  from,  the  eye ; 
hut  if  necessary,  a  lens  can  be  prescribed  for  distinct  vision 
at  any  desired  distance. 

In  the  case  of  hospital  patients,  one  is  often  obliged  to  select 
the  +  glasses  in  a  fortnight  or  three  weeks  after  the  operation, 
but  the  result  is  more  satisfactory  when  the  selection  can  be 
postponed  for  six  weeks  or  two  months.  Permanent  wearing 
of  the  +  glasses  should  not  be  permitted  until  all  redness  of 
the  eye  has  passed  oflE",  and  this  varies  in  diflferent  cases.  Until 
then,  also,  dark  protection  spectacles  should  be  worn. 

In  a  large  number  of  cases,  after  cataract  operations,  the 
best  vision  is  not  obtained  until  existing  astigmatism  is  cor- 
rected. High  degrees  of  astigmatism  are  often  present  after 
cataract  operations,  in  eyes  which  previously  were  free  from 
it.  This  may  be  due  to  astigmatism  of  the  cornea  having  been 
formerly  compensated  by  an  opposite  form  of  astigmatism  of 
the  lens ;  or,  it  may  be  the  result  of  cicatricial  contraction  of 
the  corneal  wound.  The  astigmatism  is  usually  greater  for 
some  weeks  after  the  operation  than  later  on,  and  therefore 
it  is  well  not  to  prescribe  cylindrical  glasses  for  at  least  two 
months  subsequent  to  the  operation. 

(For  an  account  of  Erythropsia  after  cataract  extraction 
see  chap,  xvii.) 


CHAPTEK  XIV. 


DISEASES  OP  THE  VITREOUS  HUMOUR. 
Purulent  Inflammation  of  the  Vitreous  Humour  (to 

wliicli,  vmfortunately,  the  name  pseudo-glioma  is  sometimes 
applied)  occurs  only  as  the  result  of  perforating  injuries,  or 
of  the  lodgment  of  a  foreign  body,  or  as  an  extension  of  a 
purulent  process  from  the  choroid  (p.  248). 

Oflithalmoscoincally ,  a  purulent  deposit  in  the  vitreous 
humour  gives  a  yelloAvish  reflection.  It  is  to  be  distinguished 
from  a  somewhat  similar  appearance  in  glioma  of  the  retina 
by  the  history,  by  its  early  complication  with  more  or  less 
severe  iritis,  by  the  very  frequent  retraction  of  the  periphery 
of  the  iris,  with  bulging  forwards  of  its  pupillary  part,  and 
by  the  diminished  tension  of  the  eye,  while  a  lobulated 
appearance  is  not  so  usual  in  it  as  in  glioma.  Again,  in 
glioma  the  vitreous  humour  remains  clear, .  while  in  this 
disease  it  is  hazy. 

The  condition,  if  at  first  confined  to  the  vitreous  humour, 
soon  extends  to  the  surrounding  tissues,  and  usually  leads  to 
panophthalmitis  and  complete  destruction  of  the  eye. 

Inflammatory  Aff'ections  of  the  Vitreous  Humour, 

other  than  the  purulent  form,  are,  for  the  most  part,  the 
consequence  of  diseases  of  the  choroid,  ciliary  body,  or  retina, 
and  display  themselves  as  opacities  of  various  kinds.  These 
are  either  cells  derived  from  the  primarily  diseased  tissue,  or 
they  are  secondary  changes  (connective  tissue  development), 
the  result  of  this  cellular  invasion. 

The  chief  Varieties  of  Vitreous  Humour  Opacities  are — 
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1.  The  Dust-like  Opacity  so  characteristic  of  syphilitic  disease 
of  the  retina  aud  choroid.  It  may  occupy  the  entire  vitreous 
humour,  but  is  frequently  confined  to  the  region  of  the 
ciliary  body,  or  to  that  of  the  posterior  layers  of  the  vitreous 
humour.  2.  Flakes  and  Threads.  These  occur  with  chronic 
affections  of  the  choroid  or  ciliary  body,  and  may  be  the 
result  also  of  haemorrhages  into  the  vitreous  humour.  They 
invade  every  portion  of  the  humour.  3.  Membraneous 
Opacities,  which  are  rare,  and  are  probably  the  result  either 
of  extensive  hasmorrhagic  extravasations  or  of  choroidal 
exudations. 

Haemorrhages  into  the  vitreous  humour  are  not  uncommon, 
and  are  the  result  of  certain  diseases  of  the  retina  and  choroid, 
which  are  accompanied  by  haemorrhages  in  those  membranes. 
They  are  also  caused  by  blows  on  the  eye  which  rupture  the 
choroidal  or  retinal  vessels.  Most  of  the  alterations  occur- 
ing  in  the  vitreous  humour  are  attended  with,  or  give  rise  to, 
fluidity  of  it. 

The  Diagnosis  of  opacities  in  the  vitreous  humour  is  made 
with  the  ophthalmoscopic  mirror  and  a  not  very  bright  light, 
or  with  the  plane  mirror.  If  a  very  bright  light  and  a 
concave  mirror  be  employed,  the  finer  opacities  will  not  be 
readily  seen.  The  pupil  being  illuminated,  the  patient  is 
directed  to  look  rapidly  in  different  directions,  when  the 
opacities  will  be  seen  to  float  across  the  area  of  the  pupil,  as 
they  are  thrown  from  one  side  of  the  eye  to  the  other. 

The  ophthalmoscope  does  not  always  detect  changes  in  the 
choroid  or  retina  when  there  are  opacities  in  the  vitreous ; 
and,  in  many  such  cases,  we  are  led  to  the  belief  that  the 
diseased  changes  in  the  choroid  or  retina  are  too  fine  to  be 
seen  with  the  ophthalmoscope,  or  that  they  are  situated  in 
the  region  of  the  ciliary  body  which  is  out  of  view. 

Vision  is  afiected  by  opacities  in  the  vitreous  humour  in 
proportion  to  their  density,  and  to  the  extent  to  which  the 
vitreous  humour  is  occupied  by  them.    The  patients  often 
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observe  them  as  floating  positive  scotomata  in  their  field  of 
vision.  These  "entoptic  appearances"  are  caused  by  the 
shadows  of  the  opacities  thrown  on  the  retina. 

The  Prognosis  depends  on  the  cause  of  the  opacities.  Small 
hc-emorrhagic  extravasations  in  young  people  are  readily 
absorbed.  The  dust-like  opacity  of  specific  retinitis  is  also 
favourable  for  absorption,  while  extensive  hemorrhages  in 
older  people,  and  the  "  flake  and  thread  "  opacities,  frequently 
remain  as  permanent  obstructions.  Moreover,  by  shrinking, 
many  of  the  more  organised  opacities  give  rise  to  detachment 
of  the  retina  from  the  choroid,  and  consequent  blindness. 

Treatment  consists,  above  all,  in  that  for  the  exciting 
cause.  Besides  this,  Heurteloup's  artificial  leech,  or  dry 
cupping  on  the  temple,  is  most  useful ;  and  in  many  cases, 
soon  after  the  application,  a  marked  clearing  up  of  the 
vitreous  is  apparent.  Pilocarpine  liypodermically  is  worthy 
of  trial.  In  one  case  von  Graefe  operated  on  membraneous 
opacities  by  tearing  them  with  a  needle,  and  with  a  success- 
ful result. 

Mouches  Volantes,  Muscae  Volitantes,  and  Myode- 

SOpsia  {fj^vla,  a  fly ;  6\jrt^,  seeing)  are  terms  applied  to  the 
motes  which  people  frequently  see  floating  before  their  eyes, 
but  which  do  not  interfere  witli  the  acuteness  of  vision,  nor  can 
the  ophthalmoscope  detect  opacities  in  the  vitreous  humour, 
or  any  other  intraocular  disease.  These  motes  are  most 
apparent  when  a  bright  surface,  such  as  a  white  wall  or  the 
field  of  a  microscope,  is  looked  at.  Mouches  volantes  have 
no  clinical  importance.  Those  annoyed  with  them  should 
be  strongly  recommended  not  to  look  for  them,  as  in  that  case 
others  are  very  apt  to  become  visible.  They  depend,  jwobably, 
upon  minute  remains  of  the  embryonic  tissue  in  the  vitreous 
humour. 

Fluidity  of  the  Vitreous  Humour,  or  Synchysis  [avv, 

together  ;  \eo},  to  pour),  is  not  rare.  It  can  only  be  diagnosed 
with  certainty  when  the  humour  contains  floating  opacities. 
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Low  tension  of  the  eyeball  does  not  always  indicate  fluidity 
of  the  vitreous,  although  soft  eyeballs  nearly  always  contain 
fluid  vitreous  humour.  Trembling  of  the  ii-is  is  also  no  sign 
of  fluid  vitreous,  bub  merely  indicates  that  the  iris  is  not  sup- 
ported in  the  normal  way  by  the  crystalline  lens.  Defective 
zonula  of  Zinn,  however,  is  often  caused  by,  or  is  a  concomitant 
of,  fluid  vitreous,  and  by  causing  displacement  of  the  lens,  would 
allow  of  trembling  of  the  iris.  The  Causes  of  synchysis  arc 
choroiditis  and  staphyloma  of  the  choroid  and  sclerotic,  and 
it  also  occurs  as  a  senile  change. 

Synchysis  Scintillans  is  a  fluid  condition  of  the  vitreous 
humour,  with  cholesterine  and  tyrosine  crystals  held  in 
suspension  in  it.  The  opthalmoscopic  appearances  are  very 
beautiful,  resembling  a  shower  of  golden  rain.  A  satis- 
factory explanation  for  the  occurrence  of  these  crystals  in 
this  position  has  not  yet  been  given.  They  usually  occur  in 
old  people,  and  seldom  cause  any  marked  deterioration  of 
vision. 

Fluidity  of  the  vitreous  humour  is  not,  j-?e?'  se,  a  condition 
of  serious  import,  unless  the  eye  come  to  be  the  subject  of 
an  operation  involving  an  incision  in  the  corneo-sclerotic 
coat,  when  it  renders  prolapse  of  the  vitreous  more  liable  to 
take  place. 

Foreign  Bodies  in  the  Vitreous  Humour.— One  of  the 

most  common  accidents  to  the  eye  is  perforation  of  the 
sclerotic,  or  of  the  cornea  and  crystalline  lens,  by  a  small 
foreign  body  (shot,  morsel  of  iron,  copper,  stone,  or  glass), 
which  then  lodges  in  the  vitreous  humour. 

In  cases  where  the  ophthalmoscope  fails  us,  owing  to  ex- 
travasation of  blood,  etc.,  it  is  sometimes  not  easy  to  say 
whether  the  foreign  body  be  in  the  eye,  or  whether  it  may 
merely  have  punctured  the  sclerotic  and  fallen  to  the  around. 
If  it  be  known  to  have  been  a  small  foreign  body,  which  has 
flown  against  the  eye  with  force,  the  probabilities  are  that  it 
is  lodged  in  the  eye. 
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But  if  the  case  be  brought  immediately,  or  soon  after  the 
accident,  and  there  be  no  intraocular  htemorrhage  to  obscure 
our  view,  the  foreign  body  may  frequently  be  detected  with 
the  ophthalmoscope  in  the  vitreous  humour  as  a  dark  or 
glittering  body,  according  to  its  nature.  And  focal  illu- 
mination with  dilated  pupil  will  often  help  us  to  discover  a 
foreign  body  situated  in  the  anterior  part  of  the  vitreous 
hnmour.  Or,  if  it  cannot  be  seen,  an  opaque  streak  through 
the  vitreous  humour,  one  end  of  which  corresponds  with  the 
sclerotic  wound,  may  indicate  the  track  taken  by  a  foreign 
body. 

In  case  the  foreign  body  has  perforated  the  cornea,  and 
reached  the  vitreous  humour  through  the  circumlental  space, 
a  counter-opening  will  be  found  in  the  iris ;  while  if  it  be 
supposed  to  have  passed  through  the  cornea  and  lens,  the 
openings  both  in  the  anterior  and  posterior  capsule  of  the 
lens  should  be  sought  for. 

It  is  rarely  that  a  foreign  body,  whether  it  remain  free, 
or,  as  sometimes  happens,  become  encapsuled,  is  tolerated 
permanently  in  any  part  of  the  interior  of  the  eye,  and  the 
event  should  never  be  calculated  on  in  the  treatment  of  such 
a  case. 

As  a  rule,  foreign  bodies  in  the  yitreous,  as  elsewhere 
within  the  eye,  soon  produce  violent  inflammatory  reaction. 
This  occurs  either  by  reason  of  infective  micro-organisms  being 
introduced  into  the  eye  with  the  foreign  body,  or  it  may  be 
caused  by  the  oxidisation  of  the  foreign  body,  when,  as  is 
most  common,  it  is  of  iron  or  copper.  The  form  of  inflam- 
mation may  be  either  a  plastic  or  purulent  uveitis,  in  the 
latter  case  with  purulent  infiltration  of  the  vitreous  humour 
and  hypopion. 

An  eye  which  contains  a  foreign  body  that  is  not,  or 
cannot  be,  at  once  removed,  maybe  regarded  as  lost;  and  such 
an  eye  becomes,  moreover,  one  of  the  surest  sources  of  sympa- 
thetic ophthalmitis. 
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It  is,  consequently,  of  the  utmost  importance  to  remove 
every  foreign  body  from  the  interior  of  the  eye  if  possible,  and 
with  the  least  delay ;  or,  if  not,  carefully  to  watch  the  eye, 
and  at  any  sign  of  inflammatory  reaction  to  remove  the  eye- 
ball. Indeed,  in  view  of  the  fact  that  this  inflammatory 
reaction  almost  invariably  comes  on  sooner  or  later,  I  should 
be  inclined  to  remove  most  of  these  eyes  at  once,  when  the 
foreign  body  cannot  be  extracted. 

Removal  of  the  Foreign  Body  is  very  often  an  extremely 
diflficult  and  disappointing  undertaking,  but  it  should  always 
be  attempted  when,  being  neither  steel  nor  iron,  it  is  visible 
within  the  eye,  so  that  its  position  can  be  determined  with 
the  ophthalmoscope  or  by  focal  illumination.  The  introduc- 
tion of  the  magnet  for  the  removal  of  fragments  of  the  two 
metals  named  has  made  it  unnecessary  that  they  should  in  every 
case  be  visible,  although  here  too  the  chances  of  success  are 
much  enhanced  if  the  foreign  body  can  be  accurately  localised. 
In  all  these  operations  it  is  necessary  that  the  patient  should 
be  deeply  under  the  influence  of  an  anfesthetic,  in  order  that 
as  little  vitreous  humour  as  possible  may  be  lost.  And 
again,  strict  antiseptic  measures  must  be  observed,  lest  by 
our  operation  the  very  form  of  mischief  be  produced  which  it 
is  our  desire  to  avert. 

There  are  several  methods  of  proceeding.  Atoms  of  glass, 
copper,  stone,  etc.,  may  sometimes  be  removed  through  an 
incision  in  the  sclerotic  which  is  either  an  enlargement  of 
the  opening  made  by  the  foreign  body,  or  is  a  special  one,  at 
a  point  more  nearly  corresponding  to  the  actual  position  of 
the  latter  in  the  eye.  This  incision  should  lie  between  two 
recti  muscles,  should  have  an  antero-posterior  direction,  and, 
m  order  that  it  may  gape  but  little,  should  be  a  puncture 
with  a  broad  keratome.  Prolapse  of  the  vitreous  is  then 
produced  by  pressiire  on  the  eyeball,  and  the  foreign  body  is 
evacuated. 

This  method  should  only  be  tried  when  the  foreign  body 
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is  situated  in  the  periphery  of  the  vitreous,  and  towards  the 
equator  of  the  eye,  where  the  opening  for  its  exit  can  be 
made  in  its  immediate  neighbourhood  ;  but  the  proceeding  is 
often  attended  with  disappointment,  much  vitreous  being 
lost,  while  the  foreign  body  remains  in  the  eye. 

Or,  a  forceps  is  passed  in  through  the  opening,  and 
while  the  foreign  body  is  kept  in  view  with  the  ophthal- 
moscope it  is  seized  and  drawn  out.  This  plan  is  also 
unsatisfactory,  as,  loss  of  vitreous  occurring,  the  cornea 
becomes  flaccid,  and  the  view  of  the  foreign  body  soon 
obsciired. 

Again,  some  surgeons  prefer  to  make  their  opening  not 


Fig.  122. 

close  to  the  foreign  body,  but  exactly  at  the  opposite  side  of 
the  eyeball,  by  which  means  they  can  often  reach  the  foreign 
body  with  greater  ease,  and  with  less  injury  to  the  tissues. 

The  magnet,  thanks  to  M'Keown,  of  Belfast,^  has  of  late 
years  come  into  use  for  the  removal  of  fragments  of  steel 
and  iron  from  the  interior  of  the  eye,  and  especially  from  the 
vitreous  humour.  Electro-magnets  are  those  now  employed 
for  this  purpose,  the  instruments  of  Hirschberg^  and  of 
Simeon  Snell  ^  being  the  most  suitable.  Fig.  122  represents 
Mr.  Snell's  instrument  in  two-thirds  its  actual  size.  It  is  a 
core  of  soft  iron,  around  which  is  placed  a  coil  of  insulated 


'  Brit.  Med.  Journal,  1874,  vol.  i.,  p.  800,  and  elsewhere. 
^  Centralhlatt  filr  jjrak.  Atogenheillnmdc,  1879,  p.  380, 
'  The  Mectro-magnet,  etc.  (London,  1883), 
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copper  wire,  the  whole  enclosed  in  an  ebonite  case.  To  one 
end  of  the  instrument  are  attached  the  screws  to  receive 
the  battery  connections.  At  the  other  extremity  the  core 
projects  just  beyond  the  ebonite  jacket,  and  is  tapped,  and 
into  it  screws  the  needle.  Needles  of  various  kinds  or  shapes 
can  be  adjusted  to  the  magnet  according  to  the  case  to  be 
dealt  with.  The  battery  used  is  a  quart  bichromate  element. 
A  needle  being  passed  through  the  sclerotic  opening,  is 
advanced  towards  the  foreign  body,  when  the  latter  adheres 
to  it,  and  is  drawn  towards  the  wound.  Much  care  is 
required  in  drawing  it  through  the  opening,  lest  it  be  rubbed 
ofl'  the  needle  in  its  passage.  A  forceps  is  generally  used  at 
this  part  of  the  proceeding,  either  to  dilate  the  wound  or  to 
seize  the  foreign  body  and  extract  it. 

The  magnet  may  also  be  used  for  determining  the  presence 
of  a  fragment  of  steel  or  iron  in  the  vitreous,  if,  on  bringiuff 
it  close  to  the  eye,  motions  are  imparted  to  the  fragment. 
T,  R.  Pooley  ^  made  some  very  elegant  experiments  to  ascertain 
the  presence  of  a  piece  of  steel  in  the  eye,  upon  the  principle 
that  if  a  fixed  magnet  attracts  a  movable  piece  of  steel,  a 
fixed  piece  of  steel  will  attract  a  movable  magnet.  He 
magnetised  a  sewing-needle,  and  suspended  it  by  a  fibre  of 
silk  attached  to  its  centre,  and  on  bringing  it  near  an  eye 
which  contained  an  atom  of  steel  the  needle  dipped  towards 
the  foreign  body.  Or,  if  he  magnetised  the  foreign  body  by 
passing  a  galvanic  current  through  the  eye,  the  motion  of  the 
suspended  magnet  was  even  more  decided. 

Cysticercus  in  the  Vitreous  Humour  is  not  of  rare 
occurrence  in  some  parts  of  Germany,  but  there  have  been 
only  one  or  two  such  cases  observed  in  the  British  Isles. 

The  original  seat  of  the  entozoon  is  usually  beneath  the 
retina  (see  chap,  xv.),  through  which  it  breaks  to  reach 
the  vitreous  humour,  but  it  also  sometimes  makes  its  first 


'  Archives  of  Ojylithalmolofjy,  ]880,  p.  219, 
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appearance  in  the  vitreous.  It  is  recognised  by  its  peculiar, 
somewhat  dumb-bell  shape,  its  iridescence,  and  its  peristaltic 
motions.  The  vitreous  humour  often  becomes  full  of  peculiar 
membraneous  opacities. 

Treatment. — Removal  by  operation.  The  prospects  for  the 
eye  are  very  much  worse  than  in  the  case  of  a  subretinal 
cysticercvis. 

Persistent  Hyaloid  Artery. — In  intra-uterine  life  the 
hyaloid  ai-tery  is  a  prolongation  of  the  central  artery  of  the 
retina,  and  ru.ns  from  the  papilla  to  the  posterior  surface  of 
the  crystalline  lens.  It  completely  disappears  prior  to  birth, 
except  in  those  rare  cases  where  it  remains  as  an  opaque 
string,  which  may  stretch  the  whole  way  from  papilla  to  lens, 
or  may  extend  only  part  of  the  way.  It  is  then  thrown  into 
wave-like  motions  by  the  motions  of  the  eyeball,  and  is  easily 
recognised  with  the  ophthalmoscope.  It  does  not  usually 
cause  any  disturbance  of  vision. 

Detachment  of  the  Vitreous  Humour  from  the  Retina, 

although  probably  a  common  diseased  condition,  cannot  as  yet 
be  recognised  with  certainty  during  life,  and  rarely  becomes 
the  immediate  cause  of  blindness.  Its  danger  lies  in  its 
liability  to  bring  about  detachment  of  the  retina. 

Detachment  of  the  vitreous  may  be  either  idiopathic  or 
due  to  trauma.  In  the  idiopathic  cases  chronic  choroiditis  is 
the  primary  disease,  which  gives  rise  to  a  change  in  the  fine 
connective  tissue  elements  of  the  vitreous,  with  consequent 
shrinking  of  this  body.  Yet,  with  the  ophthalmoscope  the 
choroid  may  seem  normal  ;  and  moreover,  although  floating 
opacities  may  be  present  in  the  vitreous  chamber,  yet  it  is 
quite  possible  for  a  perfectly  clear  \'itreous  to  be  detached.^ 

The  condition  occurs  in  connection  with  high  degrees  of 
myopia,  where  choroiditis  is  also  common,  and  is  probably 
the  most  important  factor  in  the  production  of  the  detachment 


'  Nordeuson,  Bie  NctzliautaUosiing  (Wiesbaden,  1887). 
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of  the  retina  so  frequent  in  these  eyes.  Anterior  staphyloma, 
hemorrhages  into  the  vitreous  humour,  and  neoplastic  growths 
between  the  vitreous  and  retina  also  give  rise  to  detachment 
of  the  vitreous. 

With  regard  to  traumatic  cases,  all  perforating  injuries 
attended  with  loss  of  vitreous,  including  cataract  operations, 
and  sometimes,  when  the  wound  is  in  the  sclerotic,  without 
loss  of  vitreous,  are  liable  to  be  followed  by  detachment  of 
the  vitreous. 

I  have  ^  recorded  a  case  in  which  detachment  of  the  vitreous 
was  the  chief  lesion  in  the  eye,  and  was  the  cause  of  blindness, 
the  vision  being  reduced  to  perception  of  light.    The  detach- 
ment had  probably  been  brought  about  by  hsemorrhage  from 
the  ciliary  body  into  the  anterior  part  of  the  vitreous.    It  lay 
(Fig.  123)immediately 
behind  the  lens,  and 
in  contact  with  it,  and 
presented  the  appear- 
ance of  a  greyish  opa- 
city, much  like  a  de- 
tached retina,  but  for  Fig.  123. 
the  absence  of  retinal  vessels.    Suspicion  of  an  intraocular 
tumour  existing, .  the  eye  was  removed.    The  vitreous  lay 
against  the  ciliary  body  and  lens,  while  the  vitreous  chamber 
was  filled  with  serous  fluid,  and  the  retina  was  in  its  normal 
position.    In  the  retina  towards  the  ora  serrata  there  were 
a  few  minute  hfemorrhages. 

'  Trans.  Ojjhthal.  Soc.,l'^9,2,-p.  ^l. 
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DISEASES  OF  THE  RETINA. 

Purulent  Retinitis  is  observed  as  the  result  of  septic 
embolism  of  the  retinal  arteries  in  septicemia  after  surgical 
operations,  etc.,  and  very  frequently  in  cases  of  metria,  and 
it  is,  in  the  latter  condition,  a  fatal  sign. 

In  an  early  stage,  the  O'philialmosco'pe  shows  a  number  of 
small  hasmorrhages  in  the  retina,  with  general  cloudiness  of 
the  retinal  tissues,  while  the  actual  embolisms,  which  are 
usvially  multiple,  may  not  be  visible. 

The  inflammation  makes  rapid  progress,  soon  destroying 
sight,  and  extending  to  the  choroid,  iris,  and  vitreous  humour, 
until  finally  panophthalmitis  is  reached.  The  retina  is  some- 
times alone  the  primary  seat  of  the  embolic  attack,  and 
sometimes  the  choroid  is  also  involved.  The  embolisms  are 
often  little  more  than  masses  of  micrococci.  - 

The  retina  becomes  secondarily  implicated  in  many  puru- 
lent processes  which  commence  in  other  parts  of  the  eye. 

Hsemorrhagic  Retinitis. — In  this  affection  the  retina 
contains  a  number  of  small  hajmorrhages.  They  occur  chiefly 
between  the  fibres  of  the  inner  layer,  and  consequently  present 
a  flame-like  appearance  as  seen  with  the  Ophthalmoscope.  Any 
which  lie  in  the  outer  layers  are  more  apt  to  be  round  or 
irregular  in  shape.  In  addition  to  the  hemorrhages,  there  is 
diflTuse  opacity  of  the  retina,  and  sometimes  white  spots  of 
degeneration.  The  papilla  is  often  much  swollen,  and  the 
retinal  veins  distended  and  tortuous,  while  the  arteries  are 
small ;  but  these  appearances,  as  well  as  the  number  of  the 
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hfemorrhages,  vary  much  in  different  cases.  When  there  are 
but  few  hasmorrhages,  they  are  situated  in  the  neighbourhood 
of  the  papiHa  and  macula  lutea.  The  appearances  occasion- 
ally resemble  those  of  albuminuric  retinitis,  but  in  the  latter, 
as  a  rule,  the  proportion  of  white  spots  to  haemorrhages  is 
greater  than  in  this  affection. 

Causes. — The  affection  is  found  most  commonly  in  connec- 
tion with  cardiac  disease,  e.g.  valvular  insufficiency,  and 
hypertrophy  of  the  left  ventricle;  or,  with  diseases  of  the 
vascular  system,  e.g.  atheroma,  and  aneurisms  of  the  large 
vessels.  Where  it  is  due  to  disease  of  the  coats  of  the 
arteries  the  ophthalmoscope  will  occasionally  reveal  an 
arterial  branch  altered  to  the  appearance  of  a  white  thread  ; 
but  usually  the  degenerative  change  does  not  interfere  with 
the  transparency  of  the  vascular  coats.  In  the  majority  of 
cases  dependent  on  cardiac  or  vascular  disease  the  retinal 
affection  is  monocular.  This,  and  the  frequently  sudden 
onset  of  the  retinitis,  lead  Leber^  to  think  that  some  second 
factor  for  its  occurrence  exists,  probably  multiple  embolisms 
of  the  small  branches  of  the  central  artery.  Suppression 
of  menstruation  or  other  wonted  discharge — such  as  that 
from  piles— has  been  observed  as  a  cause  of  hfemorrhagic 
retinitis. 

A  peculiar  form  of  haemorrhagic  retinitis  is  sometimes 
associated  with  secondary  syphilis.  In  addition  to  the  usual 
opacity  of  the  retina  in  syphilitic  retinitis  {vide  infra),  a 
portion  of  the  retina  is  covered  with  numbers  of  small  round 
hemorrhages  lying  in  the  different  layers  of  the  retina,  while 
a  connective  tissue  development  is  occasionally  found  in  the 
nerve-fibre  layer,  in  the  form  of  white  strie  along  the  course 
of  the  blood-vessels.    (See  also  p.  365.) 

The  disturbance  of  vision  is  considerable,  especially  if  the 
neighbourhood  of  the  macula  lutea  be  much  involved. 
^le^^rognosis^is  bad  in  severe  cases    of  hjemorrhagic 
'  Gmefe  mid  ScvmiscJi's  Hwiidlueli,  Bd.  v.,  p.  570. 
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retinitis.  Relapses  are  common,  while  the  ultimate  tendency 
is  towards  atrophy  of  the  retina  and  papilla.  In  very  mild 
cases  recovery  may  come  about. 

The  Treatment  must  be  chiefly  expectant,  or  directed,  at 
most,  towards  procuring  rest  for  the  general  system,  or  for 
the  organ  primarily  at  fault.  .  Dry  cupping  on  the  temple, 
hot  foot-baths,  and  iodide  of  potassium  internally  may  be 
employed. 

Apoplexy  of  the  Retina. — This  differs  from  the  last- 
described  disease  in  that  the  haemorrhages  are  found  in 
a  retina  free  from  other  diseased  appearances,  especially 
from  retinitis. 

With  the  OphthalmoscoiJe,  the  extravasations  of  blood  appear 
as  red,  or  almost  black,  spots  of  various  sizes  and  shapes.  Their 
number  and  position  in  the  fundus  are  also  variable.  They 
may  be  in  any  layer  of  the  retina',  and  may  sometimes  burst 
into  the  vitreous  humoiu^,  and  sometimes  become  extravasated 
between  the  retina  and  choroid. 

Vision  is  interfered  with  according  to  the  position  and 
extent  of  the  hjemorrhages.  Wherever  an  apoplexy  be  situ- 
ated the  function  of  the  retina  at  that  place  is  suspended. 
If  it  be  at  the  macula  lutea  central  vision  will  be  seriously 
impaired  ;  while  the  scotoma  produced  by  an  apoplexy  at 
the  periphery  of  the  fundus  may  pass  unnoticed  by  the 
patient. 

Causes. — Retinal  apoplexies  are  most  common  in  advanced 
life,  with  atheroma  of  the  blood-vessels,  and  are  then  valuable 
as  a  warning  of  possibly  impending  cerebral  mischief.  Other 
causes  are  : — hypertrophy  of  the  left  ventricle ;  suppression 
or  irregularity  of  menstruation,  or  at  the  climacteric  period  ; 
the  sudden  reduction  of  tension  of  the  eyeball  after  iridectomy 
for  glaucoma ;  the  gouty  diathesis  (Hutchinson) ;  progressive 
pernicious  ansemia,  or  anremia  from  loss  of  blood  (hsematemesis, 
etc.),  or  from  exhausting  diseases.  In  connection  with  this 
latter  cause  of  retinal  apoplexy,  Stephen  Mackenzie  has  pointed 
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out^  that  when  the  corpuscular  richness  of  the  blood  falls 
below  50  per  cent.,  whatever  the  cause  of  the  antemia,  the 
tendency  to  retinal  htemorrhage  is  present. 

In  young  people  of  both  sexes,  from  the  fourteenth  to  the 
twentieth  year  of  age,  large  retinal  apoplexies,  which  may 
extra vasate  into  the  vitreous  humour,  are  sometimes  seen,  and 
it  is  difficult  to  assign  a  cause  for  them.  Some  of  the  subjects 
are  weak  or  anfemic,  while  many  of  them  are  in  perfect  health. 
Neither  Eales  ^  nor  Nieden  ^  have  found  these  apoplexies  in 
young  women,  but  this  does  not  conform  with  my  experience, 
nor  with  that  of  many  others. 

Prognosis. — The  apoplexies  are  observed,  in  the  course  of 
weeks  or  months,  to  become  paler  and  smaller,  often  leaving 
after  them  choroidal  changes,  or  greyish  spots  dependent  on 
degeneration  of  the  retina,  and  in  some  extreme  cases  atrophy 
of  the  whole  retina  may  result. 

Occasionally,  absorption  of  the  hasmorrhages  is  accompanied 
by  complete  restoration  of  vision,  but  usually  the  scotomata 
remain.  Recurrences  of  the  haemorrhages  are  very  common. 
Glaucoma  comes  on  as  consecutive  to  retinal  apoplexies  in 
some  instances,  and  is  then  known  as  h hemorrhagic  glaucoma, 
an  incurable  form  of  the  disease  (p.  297). 

In  other  cases  the  haemorrhage,  having  invaded  the  vitreous 
humour,  gives  rise  to  dense  permanent  opacity  in  it,  followed, 
perhaps,  by  detachment  of  the  retina. 

Treatment. — Active  measures  are  of  little  use.  Cold  com- 
presses at  first,  with  a  pressure  bandage,  and  dry  cupping  to 
the  temple,  may  be  employed.  The  general  state  of  the  patient 
must  be  attended  to,  and  no  violent  muscular  efforts  permitted- 

Retinitis  Albuminurica  occurs  as  a  complication  in  many 
cases  both  of  acute  and  chronic  nephritis,  and  in  the  albu- 
minuria of  pregnancy.    It  is  most  common  with  the  small 

'  Trans.  Opldlial.  Soo.,  Dec.  13tb,  1888. 

*  02)htlial.  Recieio,  1882,  p.  41. 

'  BericM  d.  OiMUal.  Gesellscli.,  1882. 
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granular  kidney,  but  may  attend  any  chronic  form  of  Bright's 
disease. 

The  Defect  of  Vision  in  the  chronic  form,  although  often  an 
early  or  even  the  first  symptom,  is  never  associated  with 
an  early  stage  of  the  kidney  disease,  but  rather  with  a  late 
stage  of  it,  and  with  dilated  left  ventricle.  Both  eyes,  as  a 
rule,^  are  afiected,  although  often  not  equally  so  ;  vision  is 
much  lowered,  and  even  perception  of  light  may  be  wanting ; 
but  the  blindness  is  not  always  all  due  to  organic  changes  in 
the  retina,  being  often  largely  the  result  of  uriemia. 

02}hthalmosco2oic  A23pearances. — These  are  venous  hyper- 
emia and  swelling  of  the  papilla,  and  of  the  retina  in  its 
neighbourhood;  haemorrhages  on  the  papilla,  and  in  the 
nerve-fibre  layer  of  the  retina;  and  round  or  u-regularly 
shaped  white  spots  in  the  retina,  arranged  in  a  zone  around 
the  papilla,  some  three  papilla  diameters  from  it.  These 
changes  take  place  in  the  order  in  which  I  have  enumerated 
them.  The  hyperemia  and  engorgement  of  the  veins,  often 
very  great,  become  less  according  as  the  white  spots  become 
more  developed.  Near  the  macula  lutea  no  very  coarse  changes 
usually  occur,  but  fine  white  dots  are  found,  with  a  star  like 
arrangement  converging  towards  the  macula.  The  degree  in 
which  all  these  diflerent  changes  are  present  varies  in  diflerent 
cases,  no  one  of  them  being  pathognomonic  of  the  kidney 
affection,  but  rather  the  grouping  of  the  whole  picture  being 
suggestive.  Sometimes  the  papillitis  is  so  intense  as  to 
simulate  that  formerly  known  as  "  congestion  papilla "  in 
cases  of  intracranial  tumovir  ;  while  the  white  spots  are  some- 
times developed  to  such  a  degi-ee  as  to  become  confluent,  and 
to  form  one  large  white  plaque.  Again,  the  papillitis,  or 
white  spots,  or  both,  may  be  but  slightly  marked.  The 
number  and  size  of  the  hjemorrhages  are  also  liable  to  great 
variation.    Detachment  of  the  retina  has  been  observed  in  a 


'  A  few  cases  are  recorded  in  whicli  only  one  ej^c  was  attacked,  and  in 
several  of  these  it  was  found  that  but  one  kidney  was  present. 
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few  cases,  and  in  some  the  hfemorrhages  burst  into  the  vitreoxis 
humour. 

Some  of  the  white  spots  are  caused  by  fatty  degeneration 
of  the  outer  layers  of  the  retina  (the  retinal  vessels  passing 
over  them),  others  by  hypertrophy  of  the  nerve-fibre  layer 
(the  retinal  vessels  hidden  by  them).  The  fine  dots  about 
the  macula  lutea  are  the  result  of  fatty  degeneration  of  the 
inner  ends  of  Miiller's  fibres. 

The  connection  between  the  renal  and  retinal  afiections  is 
not  known  with  certainty,  but  the  theory  that  the  latter  is 
due  to  chronic  uraemia  is  probably  correct. 

Prognosis. — In  these  cases  the  prognosis  as  regards  the 
patient's  life  is  bad ;  but  if  the  general  disease  remain  station- 
ary, or  improve,  or  recover,  the  retinal  changes  may  improve 
or  disappear,  and  leave  the  retina  with  normal  appearances 
and  functions  ;  or,  the  swelling,  hypertemia,  white  spots,  and 
hfemorrhages  may  give  place  to  optic  atrophy,  with  diminution 
in  size  of  the  arteries,  pigmentary  alterations  in  the  retina, 
and  blindness. 

Treatment. — Dry  cupping  at  the  temple  is  about  the  only 
remedy  which  can  be  employed  directly  for  the  retinal  afiec- 
tion,  and  I  will  not  say  that  it  is  of  much  use.  Taking  into 
consideration  the  serious  import  of  this  eye-symptom  for  the 
life  of  the  patient,  it  is  a  question  whether,  in  many  cases  of 
pregnancy  with  albuminuric  retinitis,  abortion  should  not  be 
resorted  to,  especially  if  the  pregnancy  have  still  some  months 
to  run. 

Retinal  Affections  in  Diabetes. — There  is  no  one  con- 
dition of  the  retina  characteristic  of  diabetes,  although  un- 
doubtedly retinal  afiections  occasionally  do  complicate  it  in 
an  advanced  stage.  Small  retinal  haemorrhages,  with  fine 
changes  about  the  macula  lutea,  somewhat  similar  to  the  star- 
like appearance  in  Bright's  disease,  form  perhaps  the  most 
common  appearances.  In  other  cases  retinal  hasmorrhages 
alone  are  found,  and  in  o'hers  hajmorrhagic  retinitis  ;  while, 
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again,  the  so-called  typical  appearances  of  Bi-ight's  disease 
may  be  presented.  There  are  often  opacities  of  hiemorrhagic 
origin  in  the  vitreous  humour,  and  iritis  may  come  on.  Leber 
lays  down  the  important  rule  that  in  all  cases  of  retinal 
htemorrhages  and  of  retinitis  hsemorrhagica  the  urine  should 
be  examined  for  sugar. 

Retinitis  Leucaemica.— In  not  more  than  one-third  or 
one-fourth  (Leber)  of  the  cases  of  leucocythemia  does  a  retinal 
affection  occur,  and  it  is  not  always  of  the  same  type.  It 
may  consist  in  a  slight  diffuse  retinitis,  accompanied  by  some 
extravasation  of  pale  blood,  while  the  blood-vessels  are  also 
pale,  the  veins  being  much  distended,  and  the  arteries  small, 
and  the  choroid  of  an  orange-yellow  colour.  Or,  it  may 
resemble  a  case  of  ordinary  haemorrhagic  retinitis. 

The  Appearances  most  characteristic  of  the  affection  are :  

the  papilla  pale,  with  indistinct  margins  ;  slight  opacity  of 
the  retina,  especially  along  the  vessels  ;  small  hfemorrhages  ; 
round,  white,  elevated  spots,  up  to  2  mm.  in  diameter,  with  a 
hemorrhagic  halo,  situated  bypreference  towards  the  periphery 
of  the  fundus  and  at  the  macula  lutea,  but  not  at  all,  or 
only  in  very  severe  cases,  in  the  zone  between  the  macula 
and  the  equator  of  the  eye.  These  white  spots  consist  of 
extravasations  of  leucsemic  blood,  the  result,  Leber  thinks, 
of  diapedesis. 

Vision  may  be  but  little  affected  if  the  macula  lutea  be 
fairly  free.  Ha3morrhage  into  the  vitreous  humour  may 
cause  complete  blindness. 

Syphilitic  Retinitis  (or  Syphilitic  Choroido-Eetinitis).— 
Inherited  or  acquired  constitutional  syphilis  is  liable  to  induce 
a  form  of  chronic  chffuse  retinitis.  In  the  acquired  disease 
it  IS  a  later  secondary  symptom,  coming  on  between  the 
sixth  and  eighteenth  month,  often  only  in  one  eye. 

With  the  Ophthalmoscope  a  light  opacity  of  the  retina  is 
seen  extending  from  the  papilla  some  distance  into  the  retina, 
and  very  gradually  disappearing  towards  the  equator  of  the 
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eye.  The  papilla  is  but  slightly  hypersemic,  while  its  margins 
are  indistinct,  like  those  of  the  moon  seen  through  a  light 
cloud.  The  artery  is  not  generally  altered,  and  the  vein  but 
slightly  distended.  Opacities  in  the  vitreous  humour  are  not 
uncommon.  They  may  be  membraneous  or  thread-like,  but 
a  chffuse  dust-like  opacity,  filling  the  whole  vitreous  humour, 
is  almost  pathognomonic  of  a  syphilitic  taint,  and  may  create 
much  diificulty  in  the  ophthalmoscopic  diagnosis  of  the  retinal 
affection. 

Disseminated  choroidal  changes,  in  the  form  of  small 
yellowish  spots  with  pigmentary  deposit,  are  very  frequent, 
especially  towards  the  equator  of  the  eye.  Many  observers, 
indeed,  hold  that  the  whole  process  is  primarily  in  the 
choroid,  and  that  the  retina  is  only  secondarily  afiected. 
Fine  whitish  dots  and  pigmentary  changes  often  occur  about 
the  macula  lutea. 

Vision  may  be  but  slightly  affected,  but  in  the  advanced 
stages  it  is  usually  much  lowered.  Central  or  peripheral 
scotomata.,  or  concentric  defects  of  the  field,  are  found.  The 
scotomata  are  often  positive,  i.e.  they  can  be  seen  by  the 
patient  as  dark  spots  in  the  field.  Night-blindness  is  a  con- 
stant symptom,  and  the  light-sense  is  enormously  diminished. 
The  patients  sometimes  complain  of  sparks  or  lights,  which 
seem  to  dance  before  their  eyes,  and  occasionally  also  of  a 
diminution  in  the  size  (micropsia)  of  objects,  or  of  a  distortion 
(metamorphopsia)  of  their  outlines.  The  micropsia  is  believed 
to  be  due  to  a  separation  from  each  other  of  the  elements  of 
the  layer  of  rods  and  cones,  by  subretinal  exudation.  The 
image  of  an  object  then  comes  into  relation  with  fewer  of 
these  elements,  and  hence  the  mental  impression  is  that  of  a 
smaller  object  than  is  conveyed  by  the  image  formed  in  the 
sound  eye,  or  on  a  sound  part  of  the  same  retina. 

The  Progress  of  the  Disease  is  very  slow,  and  is  liable  to  re- 
lapses. In  the  late  stages  extensive  pigmentary  degeneration 
of  the  retina  may  come  on,  or  disseminated  choroiditis.  But 
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if  the  cases  come  under  suitable  treatment  in  an  early  stage 
a  cure  may  often  be  effected.  ' 

Treatment.— The  only  remedy  which  is  of  real  value  is 
mercury,  and  that  in  an  early  stage.  It  should  be  used  in  a 
protracted  course  of  some  weeks  by  inunction,  combined  at 
discretion  with  small  doses  of  calomel  internally.  Perchloride 
of  mercury  hypodermically,  in  gr.  doses  once  a  day,  is  also 
a  suitable  measure.  If  mercurialisation  be  effected,  it  should 
not  go  farther  than  a  very  slight  stomatitis.  Pilocarpine 
hypodermically,  Turkish  baths,  and  the  artificial  leech  at 
the  temple  may  be  employed  as  adjuncts  to  the  treatment. 
When  the  mercurial  course  has  been  completed  iodide  of 
potassium  should  be  prescribed  as  an  after-treatment. 

Quinine  Amaurosis.— Quinine  in  large  doses,  and  tery 
occasionally  in  small  doses,  is  liable,  in  some  individuals,  to 
cause  amblyopia,  which  may  amount  to  absolute  blindness, 
accompanied  for  some  hours  or  days  by  great  deafness.  This 
absolute  blindness  is  never  more  than  temporary,  although 
it  may  last  for  some  weeks ;  but  in  severe  cases  concentric 
contraction  of  the  field  is  apt  to  remain  permanently,  with 
or  without  some  defect  of  central  vision.  In  the  only 
instance  of  this  more  serious  result  which  I  have  seen,  the 
colour-  and  light-senses,  notwithstanding  the  contracted  field 
and  marked  seeming  optic  atrophy,  were  normal ;  but  the 
adaptation  of  the  retina,  as  shown  by  considerable  night- 
blindness,  was  defective. 

In  what  may  be  called  the  acute  stage  the  Oplithcdmoscoinc 
Afpearances  are  sometimes  normal,  but  pallor  of  the  optic 
papilla,  with  scarcity  and  smallness  of  the  retinal  vessels,  is 
the  usual  condition.  Where  the  case  is  chronic,  the  fields 
remaining  contracted,  although  central  vision  has  improved, 
the  ophthalmoscope  may  discover  a  very  pale  optic  papilla 
with  minimal  vessels. 

The  retinal  ischfemia  is  doubtless  the  immediate  Cause  of 
the  amblyopia,  and,  in  its  turn,  is  the  result  of  diminished 
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heai-t's  action  and  lowered  arterial  tension,  both  of  which 
have  been  shown  to  be  produced  by  large  doses  of  quinine. 

Treatonent. — Cessation  of  the  use  of  the  quinine.  Digitalis 
internally  to  raise  the  arterial  tension,  nitro-glycerine  or 
inhalations  of  nitrite  of  amyl,  hypodermic  injections  of 
strychnia,  and  general  tonic  treatment  are  the  means  most 
likely  to  promote  a  cure. 

Retinitis  Pigmentosa  is  a  degenerative,  rather  than  an 
inflammatory,  affection  of  the  retina.  It  is  extremely  chronic 
in  its  progress,  coming  on,  most  commonly,  in  childhood,  and 
often  resiilting  in  complete  blindness  in  advanced  life. 

Vision  is  much  affected,  but  the  symptom  most  complained 
of  is  night-blindness  (nyctalopia),  due  rather  to  defective 
power  of  retinal  adaptation  than  to  defective  light-sense. 
The  field  of  vision,  moreover,  becomes  gradually  contracted 
until  only  a  very  small  central  portion  remains  ;  so  that, 
although  the  patient  may  still  be  able  to  read,  he  cannot 
find  his  way  alone — a  function  for  which  the  eccentric  parts 
of  the  field  are  the  most  important.  Finally,  the  last  re- 
maining central  region  becomes  blind. 

The  OfhilialmoscoinG  Appearances  consist  in  a  pigmentation 
of  the  nerve-fibre  layer  of  the  retina,  which  commences  in 
the  periphery,  and  in  the  course  of  years  advances  towards 
the  macula  lutea.  The  pigment  is  arranged  in  stellate  spots, 
of  which  the  processes  intercommunicate,  so  that  the  appear- 
ance reminds  one  of  a  drawing  of  the  Haversian  system  of 
bone.  Pigment  is  also  deposited  along  the  course  of  many 
of  the  vessels,  hiding  them  from  view.  The  degree  of  pig- 
mentation varies  much,  and  in  some  cases  is  quite  absent, 
and  the  diagnosis  then  has  to  depend  upon  the  other 
appearances,  and  on  the  symptoms.  The  papilla  is  of  a 
greyish-yellow  colour,  never  white,  and  the  vessels  are  very 
small. 

The  choroid  is  sometimes  slightly  affected,  irregularity  in 
its  pigmentation  being  observable. 
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The  pigment  in  the  retina  is  believed  to  wander  into  it 
from  the  pigment-epithelium  layer.  The  other  pathological 
changes  in  the  retina  consist  in  hyperplasy  of  its  connective 
tissue  elements,  and  thickening  of  the  walls  of  the  vessels  at 
the  expense  of  their  lumen. 

CaMse^.— Retinitis  pigmentosa  often  affects  more  than  one 
member  of  a  family,  the  patients  being  frequently  defective 
in  intelligence  or  deaf  and  dumb.  Many  of  them  are  the 
offspring  of  marriages  of  consanguinity,  and  in  others  an 
inherited  syphilitic  taint  is  present,  while  in  others  no  cause 


can  be  assigned. 


Treatment  is  of  little  use.  At  best  one  may  stimulate 
the  torpid  retina  by  hypodermic  injections  of  strychnia,  or 
with  the  continuous  current.  The  latter  means  has  found 
an  advocate  in  Dr.  Gunn,^  and  I  have  seen  several  cases  in 
which  temporary  benefit  was  obtained  from  it. 

Retinitis  Punctata  Albescens  (Mooren) ;  Retinitis 
Centralis  Punctata  et  Striata  (Hirschberg).— A  few  cases 

of  this  peculiar  affection  have  been  described.2  These  have 
occurred  in  middle-aged  or  elderly  people  whose  general 
health  was  good,  or  if  disordered,  was  not  similarly  so  in 
any  two  cases.  The  defect  of  vision  may  come  on  rapidly,  or 
may  be  gradually  developed  in  the  course  of  many  years.  It 
consists  in  a  lowering  of  the  central  vision,  with  positive  or 
relative  scotoma,  or  both  may  be  present ;  but  the  eccentric 
field  remains  intact. 

The  Opliilitdmoscope  discovers  great  numbers  of  minute 
white  glistening  dots  and  fine  white  stria;  in  the  retina,  chiefly 
between  the  papilla  and  macula.  A  retinal  hremorrhage  was 
noted  in  one  case,  and  in  only  one  was  slight  papillitis  pre- 
sent.   The  affection  is  probably  of  inflammatory  origin. 

Treatment  consisted  in  Heurteloup's  leech,  iodide  of  potas- 


'  Ophthal.  Hos^).  Rep.,  vol.  x.,  p.  IGl. 

''■  Mooren,  Fiinf  Lustrcn  Oplithalmologisclier  Wirhsamlieit,  p.  216. 
Hirschberg,  Centralblatt  f.  prak.  Augenheilkunde,  1882,  p.  330. 
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sium,  protection  of  the  eyes,  and  care  of  the  general  health. 
Cure  took  place  in  one  case,  while  in  no  instance  did  serious 
blindness  come  on. 

Development  of  Connective  Tissue  in  the  Retina,  or 

Retinitis  Proliferans.— Extensive  white  stride,  formed  of 
connective  tissue,  are  sometimes  seen  in  the  retina,  and  may 
even  conceal  the  vessels  and  papilla.  They  are  the  result  of 
hremorrhages  according  to  Leber,  and  of  an  inflammatory 
process  according  to  Manz.  Hfemorrhages  in  the  retina  or 
in  the  vitreous  humour,  or  in  both,  are  generally  present  at 
some  period  (p.  355).  Vision  is  often  but  slightly  affected, 
but  the  danger  of  recurrent  intraocular  haemorrhages  renders 
the  ultimate  prognosis  bad,  as  a  rule. 

Treatment. — Heurteloup's  leech.  Iodide  of  potassium,  or 
perchloride  of  mercury.    Protection  spectacles. 

Detachment  of  the  Retina. — This  condition  consists  in 
a  separation  of  the  retina  from  the  choroid,  the  intervening 
space  being  occupied  by  a  clear  serous  fluid.  It  is  not  usual 
to  employ  the  term  when  it  is  a  solid  neoplasm  only  that 
lies  between  retina  and  choroid. 

If  the  media  be  clear,  and  the  detached  portion  extensive, 
the  diagnosis  is  not  difficult. 

The  Ophthalmoscope  shows  a  greyish  reflex  from  a  position 
in  front  of  the  fundus  oculi,  and  to  the  surface  from  which 
the  reflex  is  obtained  a  wave-like  motion  is  imparted  when 
the  eyeball  is  moved.  Over  this  greyish  surface  the  retinal 
vessels  rim,  and  they  serve  to  distinguish  a  detached  retina 
from  any  other  diseased  condition  with  a  somewhat  similar 
appearance.  They  seem  black,  not  red,  in  consequence  of 
absorption  of  the  transmitted  light,  and  are  hidden  from 
view  here  and  there,  in  the  folds  of  the  detached  retina.  In 
many  cases  a  rent  in  the  detached  retina,  through  which  the 
choroid  can  be  discerned,  will  be  discovered. 

The  detachment  may  commence  in  any  portion  of  the 
fundus,  but  most  commonly  above  ;  yet,  owing  to  gravitation 


366 


DISEASES  OF  THE  EYE. 


[CHAP.  XV. 


of  the  flnid,  it  ultimately  settles  in  the  lower  half  of  the 
fundus,  and  hence  this  is  the  most  common  place  to  find  it, 
the  part  first  detached  having  become  replaced.  The  diag- 
nosis is  more  diflicult  if  there  be  but  little  fluid  behind  the 
retina,  or  if  there  be  opacities  in  the  vitreous  humour. 

Vision  is  affected  according  to  the  position  and  extent  of 
the  detachment.  Central  vision  may  be  quite  normal  if  the 
macula  lutea  and  its  immediate  neighbourhood  are  intact. 
The  patients  complain  of  seeing  objects  distorted,  of  a  black 
veil  which  seems  to  hang  over  the  sight,  and  sometimes  of 
black  floating  spots  before  the  eye,  due  to  opacities  in  the 
vitreous  humour.  These  symptoms  often  come  on  suddenly 
in  an  eye  which  has  hitherto  had  good  sight. 

The  field  of  vision,  on  examination,  will  show  a  defect 
corresponding  to  the  position  of  the  detachment.  If,  for 
example,  it  be  below,  the  defect  will  be  in  the  upper  part  of 
the  field.  If  the  detachment  be  fresh,  the  retina  not  ha%anff 
yet  undergone  secondary  changes,  and  if  the  quantity  of 
subretinal  fluid  be  not  great,  the  defect  may  only  amount  to 
an  indistinctness  of  vision ;  but  later  on,  when  infiltration 
and  connective  tissu^e  degeneration  of  the  detached  part  come 
about,  fingers  may  not  be  counted  at  the  same  place.  The 
phosphenes^  of  the  detached  portion  are  wanting. 

Should  the  detachment  become  complete,  little  more  than 
power  of  pei'ception  of  light  may  be  present.  Total  detach- 
ment is  followed  by  cataract,  and  often  by  iritis  and  phthisis 
bulbi.  The  detachment  may  remain  stationary,  and  not  extend 

'  Phosphene  is  the  subjective  sensation  of  light  experienced  when  the 
eyeball  is  pressed  upon.  For  clinical  purposes  it  is  best  tested  by  gentle 
pressure  with  a  blunt  point  (head  of  a  bodkin,  or  large-sized  probe) 
applied  to  the  eyeball  through  the  eyelid.  The  phosphene  of  any  region 
is  tested  by  applying  pressure  to  that  part  of  the  globe  ;  thus,  if  in  a 
healthy  eye  the  individual  look  down,  and  pressure  be  applied  to  the 
upper  part  of  the  globe  through  the  eyelid,  the  phosphene  will  be  seen 
appearing  below,  but  if  there  be  a  detachment  of  the  retina  at  the  place 
pressed  on  no  phosphene  is^een. 
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to  the  whole  fundus,  or  the  retina  may  return  to  its  normal 
position.    Svich  a  happy  result,  however,  is  most  rare. 

Ccmses. — Myopic  eyes — which  we  know  are  so  frequently 
afFected  with  choroiditis  and  disease  of  the  vitreous  humoiir 
— are  those  most  subject  to  detachment  of  the  retina,  bvit 
idiopathic  detachment  occurs  also  in  eyes  which  are  apparently 
healthy.  Blows  upon  the  eye  may  produce  detachment,  the 
retro-retinal  fluid  being  serous  or  bloody.  Some  punctured 
wounds  of  the  sclerotic,  also,  in  the  course  of  healing,  by 
dragging  on  the  retina,  give  rise  to  it.  Choroidal  tumours, 
especially  those  situated  in  the  posterior  segment  of  the 
fundus,  usually  cause  detachment  in  an  early  stage  of  their 
growth,  and  the  complication  renders  their  diagnosis  more 
difficult  (p.  251). 

Leber^  observed  that  in  non-traumatic  detachment  a  per- 
foration, or  rent,  in  the  detached  portion  is  very  frequently 
to  be  seen  with  the  ophthalmoscope,  and  holds  that  it  is 
probably  always  present,  although  sometimes,  from  being  hid- 
den behind  a  fold  of  the  retina,  it  cannot  be  found.  He  was 
led  from  this,  and  from  his  pathological  investigations  and 
experiments  upon  animals,  to  think  that  the  detachment  was 
due  to  shrinking  of  a  diseased  vitreous,  which  first  became 
slightly  separated  from  the  retina,  and  that  then— at  some 
place  where  the  retina  and  hyaloid  had  become  adherent 
from  the  inflammatory  process— a  rent  was  produced  in  the 
retina  by  the  shrinking  process  in  the  vitreous.  And  he 
concluded  that  through  this  rent  the  fluid,  which  is  always 
present  behind  the  vitreous  in  cases  of  detachment  of  that 
body,  makes  its  way  behind  the  retina,  and  separates  the 
latter  from  the  choroid.  All  this  has  been  fully  borne  out 
byNordenson's  pathological  researches,^  who  has  ascertained, 
moreover,  that  disease  of  the  ciliary  body  and  choroid  is  the 
primary  cause,  although  we  may  not  be  always  able  to  detect 

^  Ber/c7tt.  d.  Oj?7Lt/ial.  Gesellsek.,  1882,  p.  18. 
Die  KetzhautaUosung  (Wiesbaden,  1887).  ' 
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It  with  the  ophthalmoscope,  and  that  the  pathological  change 
in  the  vitreous  humour  consists  in  an  alteration  in  its  con- 
nective tissue  elements,  resulting  in  the  deleterious  shrinking. 

TreatmenL~-Evacimtion  of  the  subretinal  fluid  by  puncture 
of  the  sclerotic  was  first  proposed  by  Sichel,  and  has  been 
cultivated  by  de  Wecker.    He  uses  an  instrument  like  a 
broad  needle,  with  a  sharp  point  and  two  blunt  edges,  which 
is  entered  through  the  sclerotic  and  choroid  at  a  place  corre- 
sponding to  the  position  of  the  detachment,  but  not  so  deeply 
as  to  reach  the  retina,  lest  thereby  it  be  further  displaced.  . 
The  instrument  is  then  given  a  quarter  of  a  rotation,  to  make 
the  wound  gape,  so  as  to  admit  of  the  flowing  oflf  of  the 
fliiid.    If  possible,  a  position  near  the  equator  of  the  globe, 
and  between  two  recti  muscles,  should  be  selected  for  the 
operation.    Moreover,  the  incision  should  lie  parallel  to  the 
direction  of  the  orbital  muscles,  so  that  the  choroidal  vessels 
may  be  injured  as  little  as  possible.    A  firm  bandage  is 
applied,  and  the  patient  kept  in  bed  for  eight  or  ten  days. 

The  dorsal  position  in  bed,  with  a  pressure  bandage  on 
the  eye,  maintained  for  from  four  to  six  weeks,  has  produced 
reposition  of  the  detachment  in  some  cases.  The  method,  if 
properly  carried  out,  is  most  trying  to  the  patient. 

The  few  cures  which  have  been  reported  as  accomplished 
by  these  means  probably  depended  upon  the  retina  again 
coming  in  contact  with  the  choroid,  and,  owing  to  some  slight 
inflammatory  process,  adhering  to  it.  For  the  most  part  the 
cure  is  only  temporary,  and  in  such  cases  we  may  suppose 
that  no  adhesion  sprang  up,  but  that  the  temporary  cure  was 
due  to  a  return  of  the  subretinal  fluid,  through  the  hole  in 
the  retina,  to  its  original  position  between  the  I'etina  and 
vitreous.  Soon,  however,  it  makes  its  way  back  again  through 
the  hole,  and  the  detachment  recurs. 

Schoeler  ^  injects  tincture  of  iodine  into  the  vitreous  humour 


'  Ziir  ojjcrativen  Beliandlung  unci  Heilung  der  NetzJiautaUomng  (Berlin, 
1889) 
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in  front  of  the  detached  retina,  in  order  to  press  it  back  to 
the  choroid,  iand  to  produce  a  plastic  choroido-retinitis,  which 
may  unite  the  two  coats.  He  has  reported  several  good 
results  by  this  method,  but  some  who  have  tried  it  have 
experienced  violent  inflammatory  reaction  in  the  eyes  operated 
on,  with  disastrous  consequences.  Apart  from  this,  the 
method  is  too  new  to  enable  us  to  say  whether  or  not  the 
cures  obtained  by  it  are  permanent. 

Grossmann  ^  tried  aspiration  of  the  subretinal  fluid,  with 
simultaneous  increase  of  the  pressure  in  the  vitreous  humour, 
by  injections  into  the  latter  of  four  or  five  drops  of  an  in- 
difierent  fluid,  namely,  a  0-75  per  cent,  lukewarm  solution 
of  common  salt.  The  results  obtained  were  encouraging  in 
the  three  cases  treated,  but  I  am  not  aware  of  any  further 
reports. 

Galezowski  ^  simply  aspirates  the  subretinal  fluid. 

Pilocarpine  used  hypoderniically  has  been  praised  by  some 
as  a  mode  of  treatment,  as,  also,  salicylate  of  sodium  internally. 

Formerly  an  active  mercurial  treatment  used  to  be  em- 
ployed, with  the  object  of  obtaining  absorption  of  the  fluid. 

The  Prognosis  of  every  case  of  detached  retina  is  bad,  spon- 
taneous cure  being  extremely  rare,  and  the  treatment  of  the 
disease  remaining  one  of  the  weakest  points  of  ophthalmic 
therapeutics.  Moreover,  both  eyes  are  often  aflfected,  one 
after  the  other.  The  cures  by  any  one,  or  by  any  combination, 
of  the  above  methods  of  treatment  are  few  and  far  between ; 
and  when,  sometimes,  the  retina  does  return  to  its  place,  there 
is  still  the  danger  of  a  recurrence  of  the  detachment.  The 
most  favourable  cases  are  those  due  to  choroiditis,  the  most 
unfavourable  those  due  to  posterior  staphyloma. 

Cysticercus  under  the  Retina.— The  cysticercus  of  the 

tJBnia  solium  in  the  eye  is  extremely  rare  in  these  countries, 
but  not  so  in^Germany.    Its  most  frequent  seat  is  between 

'  Ophthalmic  Review,  1883,  p.  89. 

^  Recueil  d-  OjMhalmologie,  Mars,  1888. 
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the  retina  unci  clioj-oid,  wliero  it  i«  recognised  with  the 
ophthcalmoscope  as  a  sharply  defined  bluish-wbite  body,  with 
bright  orange  margin.  At  one  point  of  the  cyst  there  is  a 
very  bright  spot,  which  corresponds  with  the  head  of  the 
entozoon.  Wavelike  motions  along  the  contour  of  the  cyst 
should  be  looked  for,  to  confirm  the  diagnosis.  The  cysticer- 
cus  may  move  from  its  original  position,  and,  in  so  doing, 
cause  considerable  detachment  of  the  retina.  Delicate  veil- 
like opacities  are  apt  to  form  in  the  vitreous  humour,  and 
are  almost  characteristic  of  the  presence  of  cysticercus. 

The  entozoon  may  become  encapsuled  behind  the  retina  ; 
or  it  may  burst  into  the  vitreous  humour  (p.  351)  ;  and, 
finally,  chronic  irido-cyclitis,  with  total  loss  of  .sight  and 
phthisis  bulbi,  is  apt  to  come  on. 

Treatment. — We  are  not  acquainted  with  any  anthelmintic 
which  will  act  upon  the  entozoon  in  the  eye.  Removal  of  the 
cyst  by  operation  is  the  only  means  by  which  the  eye  can  be 
saved,  and  this  measure  can  only  be  resorted  to  when  the 
position  of  the  cysticercus  admits  of  it.  By  a  well-placed 
puncture  through  the  sclerotic  and  choroid  the  entozoon  may 
then  be  evacuated. 

Aneurism  of  the  Central  Artery  of  the  Retina. — 

(Extremely  rare.)  Only  two  cases^  are  recorded  as  having  been 
observed  during  life,  and  these  were  in  men,  aged  respectively 
twenty  and  forty.  In  one  of  these  cases  there  were  also  ex- 
tensive connective  tissue  changes  in  the  retina,  the  veins  were 
dilated  in  places,  and  only  one  eye  was  afiected.  The  minute 
aneurismal  dilatations  were  globular,  and  situated  laterally  on 
the  vessels  ;  or  they  were  fusiform,  and  involved  the  whole  of 
its  lumen.  The  number  of  aneurisms  in  an  eye  varied  from 
'three  to  nine.  Neither  case  was  followed  to  its  end ;  but  it 
is  to  be  presumed  that  such  eyes  would  run  gi-eat  risk  of 
being  ultimately  lost  throvigli  intraocular  hemorrhage. 

'  Story  and  Benson,  Tram.  OiMlial.  Soc,  1883,  p.  108 ;  and  Perinow, 
Centralhl.  f.  Avgenheilkunde,  1883,  p.  392. 
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A  rational  Treatmmt  for  the  condition  can  hardly  be 
devised. 

Embolism  of  the  Central  Artery  of  the  Retina. — 

Sudden  or  very  rapid  blindness,  beginning  at  the  periphery 
of  the  field,  and  advancing  towards  the  centre,  is  the  only 
symptom  experienced  by  the  patient. 

Immediately  after  the  attack,  the  OphtJmlmosco]}e  shows  a 
marked  pallor  of  the  papilla,  while  the  artery  and  its  branches 
are  empty  of  blood,  resembling  fine  white  threads,  and  the 
veins  are  diminished  in  size  at  the  papilla,  but  increase 
somewhat  towards  the  periphery.  Pressure  on  the  eyeball 
produces  no  pulsation  nor  change  in  calibre  of  the  vessels,  as 
it  does  in  a  sound  eye.  Usually,  on  the  following  day,  the 
central  region  of  the  retina  begins  to  assume  a  greyish-white, 
opaque  appearance,  consequent  on  disturbance  of  nutrition, 
m  the  midst  of  which  the  macula  lutea  is  seen  as  a  purple- 
red  spot.  The  little  blood  contained  in  the  vessels  may 
soon  be  seen  divided  into  short  columus  with  colourless 
interspaces,  and  these  move  along  the  vessels  with  a  slow 
jerky  motion.  Minute  htemorrhages  often  occur,  most  com- 
monly between  the  macula  and  the  papilla. 

The  peculiar  appearance  of  the  macula  lutea  is  certainly 
not  due  to  htemorrhage.  According  to  Liebreich  it  is  merely 
a  contrast  efiect,  the  red  colour  of  the  choroid  shining 
through  where  no  nerve-fibre  layer  is  present.  Leber  sug- 
gests that  the  colour  may  be  due  to  the  retinal  purple. 

The  infiltration  of  the  retina  passes  away  in  a  few  Weeks, 
and  also  the  peculiar  appearance  of  the  macula  lutea,  while 
atrophy  of  the  retina  and  papilla  usually  supervene. 

Embolism  of  a  branch  only  of  the  central  artery  has  been 
observed.  In  these  cases  the  infiltration  and  the  defect  of 
vision  are  confined  to  the  part  of  the  retina  supplied  by  the 
emboli sed  branch. 

Prognosis. —Yhion  may  improve  for  a  time,  but  when 
atrophy  commences,  it  falls  back  again,  and,  finally,  power  of 
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perception  of  liglit  is  lost.  Cases  of  embolism  of  a  branch  are 
more  likely  to  recover. 

Causes. — Endocarditis ;  mitral  disease  ;  atheroma  of  the 
large  arteries  of  the  body  ;  aneurism  of  the  aorta  ;  pregnancy  ; 
Bright's  disease.  Two  cases  of  chorea  with  embolism  of  the 
central  artery  are  recorded.'  But  it  is  said  also  to  occur  in 
healthy  persons  without  any  discoverable  cause. 

Treatment. — Repeated  paracentesis  of  the  anterior  chamber 
has  been  tried,  and  also  iridectomy,  with  the  object  of  reduc- 
ing the  tension,  and  in  this  way  promoting  a  collateral  flow  of 
blood,  by  means  of  the  only  ascertained  (Leber)  communications 
between  the  retinal  and  choroidal  vascular  systems  ;  namely, 
at  the  entrance  of  the  optic  nerve. ^  These  attempts  have 
been  unsuccessful. 

Several  cases  have  been  published,  in  which  the  circulation, 
which  probably  was  not  completely  impeded  by  the  embolus, 
was  i-estored,  and  good  vision  regained  ;  the  recovery  being 
probably  due  to  the  manipulations  of  the  eyeball  made  in  each 
case  for  the  purpose  of  observing  the  effect  of  pressure  on  the 
vessels.  So  long  as  the  pressure  was  maintained,  a  column 
of  blood  was  being  stored  up  behind  the  embolus,  and,  on  re- 
moval of  the  pressure,  rushed  forward  against  the  impediment, 
carrying  it  into  some  more  remote  vessel,  or  Jnto  the  general 
vascular  system.  In  fresh  cases,  massage  of  the  eyeball  suit- 
ably applied  would  therefore  always  be  worth  the  trial. 

'  H.  R.  Swanzjs  R.L.O.H.  ^e^or^s,  September,  1875;  and  A.  Benson, 
Opktlial.  Review,  January,  1886. 

^  Gowers  (Manual  of  iMedival  Ojjhtlialmoseopy,^.  SI)  is  oi  opinion  that 
there  are  other  anastomoses  between  these  systems,  probably  by  connec- 
tion with  the  long  ciliary  arteries.  According  to  Nettleship  (Oj?hthal. 
IIosp.  Bep.,  vol.  ix.,  p.  161,  and  elsewhere)  a  cilio-retinal  vessel  passing 
from  the  choroid  or  sclerotic  at  the  papilla  to  the  region  of  the  macula 
lutea  is  not  an  uncommon  vascular  anomaly  ;  and  Benson  has  published 
a  case  or  embolism  (^Ophthal.  Epsj).  Rep.,  vol.  x.,  p.  336)  in  which  the 
presence  of  such  an  artery  seemed  to  have  a  favourable  influence  for 
the  progress  of  the  case,  good  central  vision  being  recovered,  although 
the  field  remained  concentrically  contracted. 
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Thrombosis  of  the  Retinal  Artery.  —Blocking  of  the 

artery  may  occur  spontaneously,  from  thrombosis  due  to  failure 
of  the  heart's  action  and  slowing  of  the  arterial  flow,  the  result, 
in  its  turn,  of  cardiac  disease,  spasm  of  the  blood-vessels,  disease 
of  the  walls  of  the  vessels,  or  alterations  in  the  quantity  and 
amount  of  blood. ^ 

The  Ophthalmoscopic  Signs  are  in  all  respects  similar  to 
those  of  embolism. 

The  Diagnosis  between  thrombosis  and  embolism  of  the 
central  artery  can  only  be  made  by  certain  symptoms  which 
precede  or  accompany  the  attack  in  thrombosis,  but  are  want- 
ing in  embolism.  These  are  : — previous  attacks  of  transient 
blindness  in  the  blind  eye,  a  simultaneous  attack  of  blindness 
in  the  fellow  eye,  and  faintness,  giddiness,  and  headache  at 
the  onset  of  the  blindness. 

Treatment. — When  transient  attacks  of  blindness  are  com- 
plained of,  it  is  important  to  overhaul  the  patient's  general 
state,  and  to  correct,  so  far  as  possible,  any  condition  which 
might  be  the  cause  of  feeble  circulation.  When  the  true 
attack  comes  on,  manipulation  of  the  eyeball  applied  immedi- 
ately, or  paracentesis  of  the  anterior  chamber,  might  prove 
of  use. 

Glioma  of  the  Retina. — This  is  a  malignant  growth, 
which  is  found  almost  exclusively  in  young  children,^  and 
may  even  be  congenital.  Owing  to  the  age  of  the  patients, 
the  incipient  stages  of  the  disease  are  seldom  observed,  for 
they  are  unattended  by  pain  or  inflammation. 

The  growth  commences  as  small,  white,  disseminated  swell- 
ings in  the  retina,  usually  in  one  or  other  of  the  granular 
layers,  more  rarely  in  the  nerve-fibre  layer.  The  retina  is 
apt  to  become  detached  at  an  early  period,  but  there  are 

'  See  Mr.  Priestley  Smith's  admirable  article  in  Jan.  aud  Feb.  Nop. 

OpUhul.  Rev.,  1884,  on  Reflex  Amblyopia  and  Thrombosis  of  the  Eetinal 
Artery. 

A  case  of  Glioma  Retiuse  in  a  man  aged  twenty-one  is  reported  by 
Mervill,  in  the  Trans.  American  OpiUthal.  Soc,  vol.  iii.,  p.  364. 
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exceptions  to  this,  especially  when  the  disease  starts  from 
the  nerve-fibre  layer.  In  the  early  stages  there  is  no  iritis, 
cycHtis,  or  opacity  of  the  vitreous  humour,  and  the  iris 
periphery  is  not  retracted— points  which  especially  enable  us 
to  distinguish  it  from  pseudo-glioma  {vide  Purulent  Inflam- 
mation of  the  Yitreous  Humour,  chap,  xiv.,  p.  344).  Secondary 
glaucoma  finally  comes  on.  The  optic  nerve  may  become 
involved  at  an  early  period  ;  but,  sooner  or  later,  it  invariably 
does  so,  leading  then  to  glioma  of  the  brain.  When  the 
tumour  has  filled  the  eyeball,  it  bursts  outwards,  usually  at 
the  corneo-sclerotic  margin,  and  then  grows  more  rapidly, 
and  often  to  an  immense  size,  as  a  fungus  hjematodes.  The 
orbital  tissues  become  involved,  and  even  the  bony  walls  of 
the  orbit,  while  secondary  growths  in  other  organs,  more 
especially  in  the  liver,  are  not  rare. 

Treatment. — The  only  hope  of  saving  the  patient's  life  lies 
in  enucleation  at  an  early  stage,  or  before  the  optic  nerve 
becomes  diseased.  It  is  important,  in  removing  the  eyeball, 
to  divide  the  nerve  as  far  back  as  possible,  and,  if  the  orbital 
tissues  be  already  diseased,  to  remove  all  suspicious  portions 
of  them. 

Blinding  of  the  Retina  by  Direct  Sunlight.  — This  is 
especially  likely  to  occur  on  the  occasion  of  solar  eclipses,  by 
observation  with  unprotected  eye. 

Immediately  after  the  exposure,  the  patients  complain  of  a 
dark,  or  semi-blind,  spot  in  the  centre  of  the  field  of  vision,  a 
positive  scotoma,  in  short,  which  may  even  be  absolute,  and 
which  interferes  with  vision  in  proportion  to  the  length  of 
the  exposure.  Objects  may  also  seem  twisted  or  otherwise 
distorted. 

The  OpliihalmosGope  shows  a  small  bright  white  spot  at  the 
fovea  centralis,  sixrrounded  by  a  blood-red  ring,  which  shades 
ofi"  into  the  normal  colour.  When  the  cases  are  not  severe, 
improvement  in  vision  takes  place,  but  complete  recovery  is 
not  common. 
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Czerny,  and  also  Deutschmann/  demonstrated  that  concen- 
tration of  the  direct  rays  of  the  sun  on  the  rabbit's  retina 
gives  rise  to  coagulation  of  the  retinal  albumen,  with  vascular 
reaction,  diapedesis  of  blood  corpuscles,  and  pigmentary  dis- 
turbances \  and  it  is  probable  that  the  changes  in  the  human 
retina  produced  by  exposure  to  direct  sunlight  are  of  similar 
nature. 

This  accident  is  not  analogous  to  snow-blindness. 

Treatment. — Hypodermic  injections  of  strychnia,  tbe  con- 
stant galvanic  current,  and  dry  cupping  on  the  temple  afford 
the  best  chances  for  promoting  the  cure.  Dark  protection 
spectacles  should  be  worn. 

Neurasthenic  Asthenopia,  or  Retinal  Anaesthesia. — 

This  peculiar  and  rather  rare  affection  is  one  about  which 
we  have  still  much  to  learn.  It  is  a  complex  of  eye-symptoms 
in  connection  with  a  debilitated  state  of  the  general  ner^ 
vous  system,  the  eye  itself  being  organically  healthy.  These 
SymjJtoms  are — 1.  Diminished,  but  fluctuating,  acuteness  of 
vision.  The  effort  or  desire  to  see  well  is  often  the  signal 
for  the  acuteness  of  vision  to  fail.  2.  The  rapid  disappearance 
of  objects  from  view,  if  looked  at  too  long.  3.  Attacks  of  de- 
fective sight,  with  positive  scotomata  coming  on  suddenly  and 
without  provocation,  and  lasting  for  a  few  minutes.  4.  Ap- 
parent contraction  of  the  field  of  vision.  If  a  perimetrical 
examination  be  made,  the  field  will  be  found  contracted  ;  but, 
as  Wilbrand  ^  has  pointed  out,  this  contraction  is  merely  a 
sign  of  retinal  exhaustion,  as  indicated  by  the  fact  that  the 
longer  the  examination  is  continued,  the  more  contracted  does 
the  field  become.  5.  Optical  impressions  are  retained  but  a 
short  time.  The  appearance  of  persons,  places,  etc.,  is  not 
remembered  when  seen  soon  again.  6.  Muscular  astbenopia. 
Insufficiency  of  the  internal  recti  is  often  present,  as  well  as 
defective  accommodation.     7.  Hypersesthesia  of  the  retina. 

'  A.  V.  Gracfe's  Archiv,  Bd.  xxviii.,  Abt.  3,  p.  241. 
*  Archives  of  Ophthalmology,  xii.  428. 
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Dazzling  is  caused  by  even  moderate  light,  and  strong  con- 
trasts of  light  and  shade  are  distressing,  while  the  acuteness 
of  vision  is  often  improved  when  blue  or  smoked  glasses  are 
worn. 

The  O'phthalmoscopic  Appearmices  are  normal,  or  consist 
merely  of  some  hypertemia  of  the  optic  papilla. 

The  general  symptoms  of  the  condition  consist  in  in- 
somnia; tinnitus;  subjective  sensations  of  hearing;  exalted, 
or,  again,  defective  sensations  of  taste  and  smell  ;  sensations 
referred  to  the  skin,  such  as  formication,  itching,  burning, 
numbness,  heat  and  cold ;  great  restlessness  of  body  ;  depres- 
sion of  spirits  ;  want  of  mental  energy  ;  absent-mindedness  ; 
weariness. 

The  persons  in  whom  the  affection  is  most  common  are 
children  before  and  at  the  time  of  puberty,  and  women  labour- 
ing under  hysteria,  ana;mia,  chlorosis,  ovarian  irritation,  or 
displacement  of  the  uterus ;  but  it  is  also  occasionally  found 
in  men. 

Treatment. — Any  uterine  or  other  local  disorder  must  be 
relieved,  so  far  as  possible.  Rest  of  body  and  mind  is  to  be 
enjoined,  with  fresh  air  and  moderate  exercif?e.  Strychnine 
hypodermically  is  a  valuable  remedy  in  the  affection,  and 
with  it  iron  and  quinine  internally  may  be  associated,  and 
bromide  of  potassium  with  hyoscyamus  to  promote  sleep. 
In  some,  especially  in  hysterical  cases,  valerianate  of  zinc  is 
beneficial.  Sea-bathing,  and  cold  shower-baths,  with  change 
of  air,  are  valuable  adjuncts  of  the  treatment.  Blue  or 
smoked  protection  glasses  are  most  grateful  to  the  patient, 
and  promote  the  cure,  but  the  spectacle-frames  often  caiise 
annoyance  by  their  pressure  on  the  nose  or  face.  Errors  in 
refraction  should  be  corrected. 

The  Prognosis  is  favourable,  inasmuch  as  ultimate  recovery 
is  assured,  but  the  course  of  the  affection  is  excessively  chronic, 
extending  over  months  or  years,  with  frequent  relapses. 

Traumatic  Anaesthesia  of  the  Retina. — A  blow  on 
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the  eye  from  a  fist,  cork  from  a  bottle,  etc.,  is  liable  to  produce 
considerable  amblyopia,  with  concentric  contraction  of  the  field, 
which  may  continue  for  a  long  time,  while  the  Oplitlialmoscojnc 
A'p'pearances  are  normal.  Ultimately  these  cases  usually 
recover,  an  event  which  may  be  decidedly  promoted  by  the 
use  of  strychnine  hypodermically ;  but  very  defective  sight 
sometimes  remains  permanently. 

Commotio  Retinae,  or  Traumatic  (Edema  of  the 

Retina,  is  the  result  of  a  blow  upon  the  eye.  Within  a  few 
hours  after  the  accident,  the  Oplitlialmosco'pG  reveals  a  white 
cloudiness  of  a  portion  of  the  retina,  usually  in  the  neighbour- 
hood of  the  optic  papilla  and  macula,  but  sometimes  more 
eccentrically,  and  sometimes  there  are  two  opaque  patches. 
The  opacity  increases  in  intensity,  and  spreads  somewhat. 
The  retinal  vessels  remain  normal ;  there  may  be  some  small 
haemorrhages,  and  sometimes  the  papilla  is  redder  than  normal. 
These  appearances  completely  disappear  in  the  course  of  a  few 
days.  Vision  is  only  slightly  aftected,  and  recovers  according 
as  the  retinal  changes  pass  ofi*. 

Hypersesthesia  of  the  Retina. — The  symptoms  of  this 

affection  are  photophobia,  lacrimation,  and  blepharospasm 
when  the  patient  is  exposed  to  ordinary  daylight.  There  are 
no  OiMlialmoscopic  Signs.  The  chief  causes  are  hysteria, 
long-continued  use  of  the  eyes  with  very  bright  objects,  and 
neuralgia  of  the  fifth  pair. 

Treatment  consists  in  removal  of  the  cause,  rest  of  the  eyes, 
and  protection  from  light,  with  suitable  measures  for  the 
general  health. 


CHAPTER  XVI. 


DISEASES   OF  THE  OPTIC  NERVE. 

Optic  Neuritis. — The  Ophthalmoscopic  Appearances  of  inflam- 
mation of  the  optic  nevve  vary  a  good  deal  with  the  intensity 
of  the  process.  Common  to  every  case  is  hyperfemia  and 
swelling  of  the  papilla,,  with  haziness  ("  woolly  "  appearance) 
of  its  margins,  and  increase  in  the  size  of  the  central  vein, 
while  the  central  artery  remains  of  normal  dimensions,  or  is 
contracted.  The  swelling  and  haziness  extend  but  a  short 
distance  into  the  surrounding  retina,  and  the  distension  of 
the  vein  is  also  not  continued  to  the  periphery  of  the  fundus. 
In  slight  cases  these  appearances  may  barely  exceed  the 
normal. 

In  exoreme  instances  the  papilla  is  swollen  to  a  great 
size,  and  may  even  assume  quite  a  mushroom  shape,  wliile  the 
veins  are  enormously  distended  and  tortuous,  and  the  arteries 
are  contracted  so  as  to  be  barely  visible.  Greyish  strife,  also, 
extend  from  the  papilla  into  the  surrounding  retina,  some 
flame-shaped  hfemorrhages  are  present  on  or  near  the  papilla, 
and,  occasionally,  white  spots  in  the  retina,  and  a  stellate 
arrangement  of  small  white  dots  about  the  macula  lutea, 
produce  an  appearance  which  cannot  be  distinguished  from 
albuminuric  retinitis.  This  extreme  form  is  still  sometimes 
termed  Congestion  Papilla,  or  Choked  Disc  [Stauungspapille), 
although  the  theory  which  originally  suggested  the  term  has 
been   abandoned.     Papillitis   (Inflammation  of  the  Optic 
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Papilla)  is  a  better  term,  expressing,  as  it  does,  more  truly 
the  pathological  condition. 

The  Vision,  even  in  cases  v^here  the  ophthalmoscopic  signs 
are  highly  developed,  is  frequently  but  little  below  tbe  normal ; 
while  again  in  other,  and  possibly  less  well-marked  cases  it 
may  be  reduced  to  perception  of  light,  or  even  that  may  be 
wanting.  These  remarkable  differences  in  the  degree  of  blind- 
ness depend,  probably,  on  the  extent  to  which  the  nervous 
elements  of  the  inflamed  part  are  pressed  on  or  altered,  and 
this  cannot  be  gauged  by  the  ophthalmoscopic  appearances. 

Sometimes  the  field  of  vision  is  normal,  while  again  it 
is  concentrically  or  irregularly  contracted,  or  it  may  be 
hemianopic. 

Pathologically,  the  changes  in  the  papilla  consist  in  venous 
hyperaemia,  oedema,  hypertrophy  of  the  nerve  fibres,  infiltra- 
tion of  lymph  cells,  and  development  of  connective  tissue. 
Inflammatory  changes,  although  less  pronounced,  are  also 
present  in  the  trunk  of  the  nerve  and  its  sheaths. 

Causes. — Inflammation  of  the  optic  nerve  is  most  commonly 
found  in  connection  with  coarse  encephalic  disease.  A 
Cerebral  Tumour  (syphiloma,  tubercle,  glioma,  cyst,  and 
abscess),  in  particular,  is  the  most  common  cause,  and  is, 
moreover,  usually  present  when  the  papillitis  is  of  an  intense 
kind  (choked  disc).  A  very  small  tumour  situated  anywhere  ^ 
in  the  brain  is  capable  of  producing  optic  neuritis,  although 
unattended  by  meningitis. 

Tubercular  Meningitis  is  the  next  most  common  cause. 
Non-tubercular  meningitis  occasionally  gives  rise  to  optic 
neuritis,  and  sometimes,  also,  cerebro-spinal  meningitis 
does  so. 


'  Hughlings  Jackson  {Trails.  Ophthal.  Soc,  vol.  i.,  p.  79),  and  Gowers 
{Medical  OiiUhalmoseoinj,  p.  127),  state  that  optic  neuritis  has  not  been 
noted  with  tumours  of  the  medulla  oblongata.  Edmunds  and  Lawford 
{Irain.  OpUh.  8oc.,yo\.  iv.,  p.  185)  find  that  tumours  of  the  cortical 
motor  area  do  not  commonly  produce  neuritis,  while  it  is  very  frequent 
and  severe  in  tumours  of  the  cerebellum. 
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Optic  neuritis  is  occasionally  associated  with  Acute  Mye- 
litis/ so  that  inflammation  of  the  optic  nerve,  with  paralytic 
phenomena,  does  not  exclusively  indicate  cerebral  disease. 

The  Connection  between  Optic  Neuritis  and  Intracranial 
Diseases  has  given  rise  to  much  discussion.  In  cases  of 
tumour,  as  well  as  of  tubercular  meningitis,  a  considerable 
exudation  of  fluid  usually  takes  place  into  the  cavity  of  the 
third  ventricle.  This,  along  with  the  pressure  of  the  new 
growth,  or,  alone  in  cases  of  meningitis,  increases  the  intra- 
cranial pressure.  By  reason  of  this  increased  pressure,  the 
subarachnoid  fluid  is  believed  to  be  driven  into  the  subvaginal 
lymph  space  of  the  optic  nerve,  and  to  produce  there  that 
dropsy  of  the  sheath  which  is  found  in  nearly  all  these  cases 
on  careful  ^wst-mortem  examination. 

Leber  holds "  that  this  fluid  is  probably  an  irritant,  and, 
as  such,  sets  up  the  inflammation,  a  view  which  has  recently 
been  corroborated  by  Deutschmann.^ 

The  inflammation,  although  most  intense  at  the  papilla, 
near  which  the  fluid  is  collected  in  greatest  quantity  in  the 
cul-de-sac  formed  by  the  termination  of  the  intervaginal 
spaces,  is  not  confined  to  that  place,  as  was  believed,  but  ex- 
tends up  the  trunk  of  the  nerve,  as  microscopic  examination 
revealsi 

Many  observers  *  state  that,  in  a  large  number  of  cases, 
cerebritis,  recognisable  only  with  the  microscope,  is  present, 
and  that  an  extension  of  this  process  down  the  optic  nerve 
takes  place.  They  have  ascertained  that  the  whole  trunk  of 
the  nerve  is  involved  in  the  inflammation,  and  they  seem  to 
regard  the  dropsy  of  the  sheath  as  of  little  or  no  importance 
in  the  causation  of  the  optic  neuritis. 

'  Sharkey  and  Lawford,  Trans.  Oi)ktlial.  Soc,  iv.  232. 

-  Trans.  Intcrnat.  Med.  Congress,  1881,  vol.  iii.,  p.  52. 

^  Ueler  JYeuritis  Oj)tica  (Jena,  1887). 
S.  Mackenzie,  Brain,  vol.  ii.,  p.  257.  W.  Edmunds,  Trans.  OjjhtJial. 
Soc,  vol.  i.,  p.  112.   Gowers,  Medical  OpMhalmoscopy,  p.  70.  Brailey, 
Trans.  Internat.  Med.  Congress,  1881,  vol.  iii,,  p.  111. 
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Again,  others  ^  maintain  that  cedema,  but  not  inflammation, 
of  the  optic  trunk  is  conducted  from  the  brain. 

The  view  originated  by  von  Graefe,  that  the  extreme  form 
of  papillitis,  called  by  him  StauungspcqnlU  (Choked  Disc),  is 
due  to  obstructed  outflow  of  blood  through  the  retinal  vein, 
is  now  abandoned. 

Other  causes  for  Optic  Neuritis  are — 

Hydrocephalus. — Here  the  pathogenesis  is  probably  the 
same  as  in  the  foregoing,  but  the  occurrence  of  optic  neuritis 
is,  on  the  whole,  not  very  common  in  this  connection. 

Tumours  of  the  Orbit. — The  path  by  which  these  growths 
bring  about  papillitis  is  still  unknown. 

Inflammatory  Processes  in  the  Orbit,  such  as  caries,  in- 
flammation of  the  retro-orbital  areolar  tissue,  erysipelas  of  the 
head  and  face  extending  to  the  orbital  tissues,  and  periostitis. 
The  presence  of  the  latter  may  often  be  recognised  by  pain 
on  motion  of  the  eyeball,  pain  in  the  eye  and  forehead,  and 
especially  by  pain  on  pressui-e  of  the  globe  backwards,  and  is 
frequently  of  rheumatic  origin.  Often  in  these  cases  one  eye 
only  is  afiected  ;  and,  although  the  Ojihilialmoscopic  Ap2}ear- 
ances  are  sometimes  very  slight,  yet  vision  may  be  quite  lost 
in  a  few  hours  or  days,  atrophy  of  the  nerve  then  rapidly 
setting  in. 

Yery  many  of  the  cases,  however,  do  not  go  on  to  atrophy, 
but  end  in  recovery  of  useful  vision. 

Exposure  to  Cold,  especially  if  the  skin  be  heated  and 
perspiring. 

Suppression  of  the  Menstruation. — If,  during  the  men- 
strual period,  the  flow  be  arrested  by  exposure  to  cold,  wet  feet, 
etc.,  acute  optic  neuritis  with  rapid  blindness  may  come  on. 
Spontaneous  amenorrhoea,  or  even  irregularity  of  menstruation, 
and  the  climacteric  period  are  liable  to  have  a  similar,  but 
more  chronic,  result.    Nothing  is  definitely  known  with  regard 


'  Ulrich,  Archives  of  Opkthal.  xviii.,  p.  65. 
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to  the  connection  between  the  uterine  and  ocular  disorder  ; 
but  it  is  believed  that  the  latter  is  due  to  "  determination  of 
blood  "  taking  place  to  the  base  of  the  brain,  instead  of  to 
the  ntei-us.  In  these  cases  the  Ophthalmoscojnc  Appearances,  as 
well  as  the  blindness,  are  apt  to  be  extreme.  Treatment  here 
should  be  directed  chiefly  to  restoring  the  normal  uterine 
functions.  Hot  foot-baths  and  Heurteloup's  leech  to  the 
temples  are  of  use. 

Chlorosis. — Here  optic  neuritis  often  is  present,  due  to  the 
disordered  state  of  the  blood,  and  usually  yields  under  the 
influence  of  iron. 

Syphilis. — The  trunk  of  one  or  both  optic  nerves  may  be 
the  seat  of  specific  inflammation  in  connection  either  with 
congenital  or  with  acquired  syphilis,  but  this  primary  specific 
optic  neuritis  is  a  relatively  rare  disease.  In  cases  of  ac- 
quired syphilis  it  makes  its  appearance  in  from  six  months 
to  two  years  after  the  inoculation. 

The  02JhthalmoscopiG  App>earances  may  be  normal  (retro- 
bulbar neuritis),  or  may  present  any  grade  of  neuritis,  even 
to  the  most  pronounced  papillitis.  In  the  latter  case  it  would 
not  be  possible  to  say  whether  the  papillitis  be  a  primary 
one,  or  due  to  a  syphilitic  gumma  within  the  cranium.  The 
inflammation  often  extends  as  far  up  as  the  chiasma. 

The  Treatment  in  these  cases  of  specific  papillitis  must  be 
active  mercurialisation.  By  this  treatment,  even  if  perception 
of  light  be  lost  for  a  period  of  not  more  than  eight  to  four- 
teen days,  hopes  may  be  entertained  of  its  complete  or  partial 
recovery.    Later  on,  iodide  of  potassium  is  indicated. 

But,  as  a  rule,  some  optic  atrophy,  at  the  least,  Avith  slight 
concentric  contraction  of  the  field,  results.  The  prognosis  is 
all  the  better  the  sooner  the  optic  neuritis  follows  upon  the 
primary  syphilitic  afTection. 

Rheumatism. — There  is  no  doubt  whatever  but  that  the 
rheumatic  diathesis  is  occasionally  the  cause  of  optic  neuritis, 
although  the  fact  is  not  unreservedly  accepted  by  every  author. 
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Other  manifestations  of  rheumatism  are  sometimes  well 
marked,  but  may  be  slight,  e.g.  in  a'case  which  I  saw,  neu- 
ralgia of  the  face  and  head  in  damp  weather,  and  even  with 
a  shower  of  rain,  was  the  only  other  sign  of  rheumatism. 
One  or  both  optic  nerves  may  be  attacked. 

The  Ophtlialmosco'pic  Appearances  often  amount  to  extreme 
papillitis,  but  in  many  cases  fall  short  of  this. 

If  the  case  come  early  under  suitable  treatment,  the  Prog- 
nosis is  fairly  favourable  ;  but  when  the  inflammation  is  of 
some  standing  consecutive  optic  atrophy  must  be  feared. 

The  Treatment  consists  of  full  doses  of  salicin,  salicylate  of 
sodium,  iodide  of  potassium  or  of  sodium,  Turkish  baths,  and 
other  recognised  anti-rheumatic  measures. 

Lead-Poisoning. — -In  some  cases  of  lead-j)oisoning,  optic 
neuritis,  not  to  be  distinguished  from  that  of  primary  cerebral 
affections,  is  found.  Sometimes  the  OfhthalmosGOinG  Appearances 
are  very  slight,  and  again  quite  pronounced,  the  changes  ex- 
tending into  the  retina,  and  simulating  the  retinitis  of  Bright's 
disease,  and,  in  such  cases,  renal  disease  is  likely  to  have 
much  to  do  with  the  causation  of  the  retinitis.  Indeed,  there 
are  those  who,  with  good  opportunities  for  forming  a  correct 
opinion,  deny  the  existence  of  a  specific  lead  neuritis,  and  hold 
that  the  neuritic  affection  in  all  such  cases  is  to  be  referred 
to  albuminuria,  to  effusion  into  the  ventricles  of  the  brain 
and  subarachnoid  space,  or  to  suppression  of  menstruation. 
Occasionally,  optic  atrophy  is  the  first  ophthalmoscopic  ap- 
pearance seen,  but  it  is  probably  consecutive  to  retro-bulbar 
neuritis,  as  shown  by  white  striaa  (perivascularitis)  along  the 
vessels. 

The  Vision  is  often  much  affected,  and  it  is  stated  that 
sudden  complete  blindness  in  connection  with  an  intercurrent 
attack  of  lead  colic  may  appear,  and  pass  off  again.  Consecu- 
tive atropliy  is  liable  to  come  on,  and  then  vision  may  be 
seriously  and  permanently  damaged. 

The  Diagnosis  depends  entirely  on  the  presence  of  the  other 
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well-known  symptoms  of  lead-poisoning,  the  ophthalmoscopic 
appearances  presenting  nothing  pathognomonic. 

The  Treatment  is  that  for  general  lead-poisoning,  or  for  the 
immediate  cause  of  the  neuritis. 

Multiple  Sclerosis.— In  these  cases  the  inflammation  is 
very  ephemeral,  and  rapidly  gives  place  to  atrophy. 

Hereditary  and  Congenital  Predisposition.— It  has  been 
observed,  that  optic  neuritis,  without  immediate  cause,  may 
attack  several  members  of  a  family,  and  that  the  tendency  to 
it  may  extend  over  several  generations.  It  makes  its  appear- 
ance in  these  instances  about  the  eighteenth  or  twentieth  year 
of  age,  and  confines  itself  almost  exclusively  to  the  males.  The 
patients  may  be  perfectly  healthy  in  all  other  respects,  but 
many  of  them  suffer  from  other  affections  of  the  nervous 
system.  Both  eyes  are  affected,  the  defect  of  vision  being  a 
central  amblyopia,  from  which  recovery  is  rare;  but  yet, 
although  the  ophthalmoscopic  appearances  gi-adually  become 
those  of  atrophy,  the  peripheral  portions  of  the  field  retain 
their  functions. 

As  to  the  Treatment  of  these  cases,  due  to  hereditary  and 
congenital  predisposition,^  Mooren  employs  a  seton  in  the  back 
of  the  neck  in  the  early  periods,  and,  later  on,  nitrate  of  silver 
internally.  Leber  has  found  benefit  from  a  mild  course  of 
mercurial  inunction. 

The  two  following  diseases.  Chronic  Retro-bulbar  Neuritis 
or  Central  Amblyopia,  and  Optic  Neuritis  with  Persistent 
Dropping  from  the  Nostril,  must  be  treated  of  separately, 
owing  to  the  well-defined  etiology  of  the  one,  and  the  peculiar 
symptoms  of  the  other. 

Chronic  Retro-bulbar  Neuritis,  or  Central  Amblyopia 

(Toxic  Amblyoj)ia). — Until  within  recent  years,  it  was  not 
clearly  known  whether  these  two  terms  should  be  applied  to 


'  Mooren,  OjMhal.  Bericlit.,  1867,  p.  305,  and  1871,  p.  87 ;  and  Fiinf 
TALstrcn  Ophthal.  Wirlmimh/it,  1882,  p.  2i8.  Norris,  Tvatis.  Amer. 
0_phthal.  Sue,  1884,  p.  662.    Story,  Ophthal.  Bev.,  1886,  p.  33. 
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one  and  the  same  disease,  or  whether  we  had  to  deal  here  with 
two  distinct  processes.  There  is  a  class  of  cases  which  were 
admittedly  due  to  an  inflammatory  process  in  the  trnnk  of  the 
nerve,  the  causes  and  symptoms  of  which  were  very  similar  to 
those  of  central  amblyopia  ;  while  there  was  strong  presump- 
tive evidence  that  the  latter  affection,  often  known  as  Toxic 
Amblyopia,  was  due  to  a  retro-bulbar  inflammation ;  but  direct 
proof  of  the  fact  was  wanting.  Thanks  to  late  investigations,^ 
there  is  now  no  doubt  but  that  we  have  here  to  deal  with  only 
one  disease. 

Symptoms. — The  affection  of  vision  often  comes  on  rather 
rapidly.  The  patient  may  complain  of  a  glimmering  mist 
which  covers  all  objects,  especially  in  a  bright  light,  and  the 
acuteness  of  vision  is  reduced.  The  patient  generally  states 
he  can  see  better  in  the  dusk  than  in  bright  light.  At  the 
commencement  there  is  no  defect  in  the  field  of  vision,  but 
simply  a  general  dimness  of  vision.  At  a  somewhat  later 
stage,  examination  of  the  field  discovers  no  defect  for  a  white 
object ;  yet,  if  a  small  pale  green  object  be  employed,  it  will 
generally  be  ascertained  that,  at  a  region  close  to  the  point 
of  fixation,  the  colour  is  not  recognised,  but  seems  grey  or 
white ;  pink  may  seem  blue,  and  red  may  appear  brown  or 
black  ;  while  in  other  parts  of  the  field  the  colours  are  re- 
cognised up  to  their  normal  boundaries.  This  is  a  central 
colour-scotoma.  As  the  disease  advances,  a  white  object  will 
be  but  indistinctly  seen  in  the  scotoma  ;  and,  in  some  rare 
cases,  all  power  of  perception  within  its  area  may  be  lost, 
even  the  flame  of  a  candle  not  being  recognised.  Hence  the 
name  Central  Amblyopia.  The  scotoma  is  usually  oval  in 
shape,  its  long  axis  horizontal,  and  extends  from  the  fixation- 
point  towards  the  blind-spot  of  Mariotte (paracentric  scotoma); 


Samelsohn,  A.  v.  Graefc's  Archiv,  xxviii.,  pt.  1,  p.  1.  Nettleship 
and  Walter  Edmunds,  Trans.  OpMhal.  Soc,  vol.  i.,  p.  124.  Uhthoff, 
V071  Gracfe's  Archiv,  xxxii.,  p.  4.    Sachs,  Arch,  of  Ophthal,  xviii.. 
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but  occasionally  it  is  of  much  larger  dimensions,  and  some- 
times surrounds  the  fixation-point  (pericentric  scotoma). 

Even  when  the  scotoma  is  very  pronounced,  it  remains 
*'  relative,"  i.e.  it  is  not  observed  by  the  patient  as  a  dark  spot 
in  the  field,  as  is  a  scotoma  due  to  disease  in  the  outer  retinal 
layers  (p.  361).  The  aflfection  is  almost  always  binocular, 
and,  as  a  rule,  there  is  but  little  difference  between  the  vision 
of  the  two  eyes. 

The  Progress  of  the  disease  is  slow,  occupying  weeks  or 
months.  Restoration  of  normal  vision  usually  takes  place,  if 
the  defect  of  vision,  although  of  extreme  degree,  be  not  of  old 
standing.  In  the  latter  case,  while  recovery  of  central  vision 
cannot  be  expected,  the  functions  in  the  periphery  of  the 
field  are  usually  maintained ;  and,  consequently,  these  people, 
although  incapacitated  from  reading,  writing,  and  other  fine 
work,  do  not  lose  their  power  of  guiding  themselves. 

Causes. — With  but  few  exceptions,  the  subjects  of  this 
disease  are  men,  probably  because  their  habits  and  modes  of 
life  expose  them,  more  than  women,  to  the  influences  which 
produce  it.  These  are  exposure  to  cold  and  wet ;  cold 
blasts  on  the  body,  especially  the  heated  face  (Samelsohn) ; 
but  the  most  common  cause  is  excess  in  the  use  of  alcohol 
or  of  tobacco  (toxic  amblyopia),  or  of  both.  I  think  the  kind 
of  alcoholic  indulgence  most  likely  to  develop  the  disease  is 
the  frequent  drinking  of  small  doses  of  the  stimulant.  The 
individual  who  often  gets  thoroughly  drunk,  and  between 
times  drinks  but  little,  is  less  liable  to  central  amblyopia 
than  he  who,  although  never  incapable  of  transacting  his 
business,  takes  many  half-glasses  of  whisky  or  brandy  during 
the  day.  Dyspepsia,  and  loss  of  appetite,  are  constantly 
present  in  these  cases.  Other  signs  of  chronic  alcoholism 
need  not  be  present,  but  one  often  sees  trembling  of  the 
hand  and  head,  sleeplessness,  and  even  delirium  tremens. 
The  kind  of  tobacco  most  likely,  when  used  in  excess,  to  give 
rise  to  central  amblyopia,  is  shag  or  twist.    Other  kinds  of 
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pipe-tobacco  and  cigars  may  cause  it,  but  I  have  not  known 
of  a  case  due  to  cigarette-smoking. 

Excess  in  alcohol  is  usually  combined  with  excessive 
smoking,  but  cases  of  pure  alcohol-amblyopia  certainly  do 
occiu- — although  some  English  authors  deny  it — as  well  as 
pure  tobacco-amblyopia.  The  most  common  age  for  tobacco- 
amblyopia  is  from  thirty-five  to  fifty,  a  time  of  life  when 
men  do  well  to  give  up,  or  to  very  much  reduce,  their  use  of 
tobacco,  as  well  as  of  alcohol. 

Central  amblyopia  has  also  been  observed  in  diabetes,  and 
in  poisoning  from  bisulphide  of  carbon,^  so  largely  used  in  the 
manufacture  of  india-rubber. 

Retro-bulbar  neuritis  very  occasionally  attends  dissemina4 
ted  sclerosis,  with  atrophy  of  the  temporal  side  of  the  papilla  ; 
but  yet  central  scotoma  is  not  always  present. 

The  Oflithcdmosco'pic  Appearances  in  the  beginning  are  either 
quite  normal ;  or,  there  is  slight  hypersemia  of  the  papilla 
and  retinal  vessels ;  or,  in  addition,  there  may  be  slight 
indistinctness  of  the  margins  of  the  papilla,  and  sometimes 
white  striae  along  the  vessels,  especially  before  they  leave  the 
papilla.  AH  the  primary  appearances,  if  any  be  present, 
soon  pass  away,  and  give  place  to  a  greyish  whiteness  of  the 
temporal  side  of  the  papilla,  while  the  nasal  portion  remains 
of  normal  appearance,  as  do  also  the  vessels.  At  a  very 
advanced  stage,  in  some  cases,  the  whole  papilla  presents  the 
appearance  of  white  atrophy. 

The  Pathological  Changes  observed  by  Samelsohn,  Nettle  ship 
and  Walter  Edmunds,  and  Uhthofi;  in  the  optic  nerve,  consist 
of  an  interstitial  neuritis  at  its  axis,  commencing  so  high  up 
as  the  optic  foramen,  and  leading  to  proliferation  of  connec- 
tive tissue,  and  to  secondary  descending  atrophy  of  a  certain 
bundle  of  nerve  fibres.  These  are  doubtless  the  fibres  which 
supply  the  region  of  the  macula  lutea.    The  changes  are 


'  Trans.  Oplitli.  Soc,  vol.  v.,  p.  149. 
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analogous  to  those  which  take  place  in  the  liver  and  brain 
as  the  result  of  chronic  alcoholism. 

Treatment  consists,  above  all,  in  total  abstinence  from  the 
poison  in.  question.    The  patients  are  generally  ready  to  pro- 
mise this,  but  they  often  do  not  act  up  to  their  intentions. 
When  they  do  so,  improvement  rapidly  takes  place  in  most 
cases  which  are  not  too  far  gone,  without  any  other  treatment;; 
but  the  cure  may  be  promoted  by  the  use  of  iodide  of  potas- 
sium in  large  doses,  Heurteloup's  artificial  leech  or  dry  cupping 
to  the  temples,  hot  foot-baths,  and  Turkish  baths.  Strychnine 
hypodermically  ( grain  daily)  in  the  temple  is  often  of  use, 
and  phosphorus  and  strychnine  may  be  given  internally. 
Whatever  remedy  be  used  internally,  care  should  be  taken 
that  it  does  not  produce  or  increase  dyspepsia,  and  it  may  be 
necessary  to  restrict  the  internal  medicine  for  a  time,  or 
altogether,  to  a  stomachic  tonic.    Sleeplessness  should  be 
combated  with  chloral  and  bromide  of  potassium.  Treatment 
may  have  to  be  continued  for  some  weeks  before  a  cure  can 
be  noted. 

Optic  Neuritis  associated  with  Persistent  Dropping* 
of  Watery  Fluid  from  the  Nostril. 

Nettleship^  (one  case),  Priestley  Smith  ^  (two  cases),  Leber  ^ 
(one  case),  and  Emrys  Jones*  (one  case)  have  placed  on 
record  five  well-observed  cases  of  this  remarkable  disorder, 
and  three  others  have  been  observed  by  Elliotson,  Baxter,  and 
Paget.  These  patients  sufiered  from  a  persistent  watery  dis- 
charge from  the  nose  (usually  the  left  nostril),  with  moi-e  or 
less  severe  cerebral  symptoms — violent  headache,  epilep- 
tic attacks,  vomiting,  stupidity,  sleepiness,  unconsciousness, 
delirium,  weakness  of  the  lower  extremities,  and  a  high  degree 
of  amblyopia,  or  even  blindness,  of  both  eyes,  due  to  papillitis 

•  OpJithal.  Ecv.,  1883,  p.  1. 
2  Ibid.,  1883,  p.  4. 

^  A.v,  Gracfc's  Arckiv,  xxix.,  pt.  1,  p.  271. 

*  Meeting  British  Med.  Assoc.,  Dublin,  1887. 
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followed  by  atrophy.  In  Leber's  case,  moreover,  there  was 
loss  of  smell,  and  in  Nettleship's  case  palpitation  of  the  heart 
and  prominence  of  the  eyes.  The  fluid  which  ran  from  the 
nostril  was,  according  to  Leber,  identical  in  its  analysis  with 
that  of  the  cerebro-spinal  fluid,  while  Nettleship  and  Priestley 
Smith  found  it  to  differ  somewhat  from  that  fluid.  When,  in 
P.  Smith's  case,  it  occasionally  ceased  to  flow,  the  cerebral 
symptoms  were  brought  on,  or  increased  in  violence.  Leber's 
case  was  one  of  internal  hydrocephalus,  and  he  regards  the 
fluid  as  coming  from  the  third  ventricle  through  a  small 
opening  in  the  ethmoid  bone ;  or,  the  fluid  possibly  passed 
from  the  subdural  space  along  the  lymph  spaces,  which, 
according  to  Axel  Key  and  Retzius,  surround  the  olfactory 
nerves.  But  Priestley  Smith  and  Nettleship  considered  the 
fluid  as  simply  nasal,  and  due  to  the  presence  of  small  polypi, 
and  did  not  try  to  account  for  its  occurrence  in  connection 
with  the  cerebral  and  ocular  symptoms.  The  first  of  these 
two  views  is  probably  the  correct  one. 

The  Prognosis  for  vision  is  bad,  while  the  cerebral  afiection 
threatens  even  the  life  of  the  patient. 

Treatment,  which  should  be  in  conformity  with  the  head 
symptoms,  has  not  proved  of  use. 

Atrophy  of  the  Optic  Nerve.— This  disease  may  be 
secondary  to  some  other  optic  nerve  or  retinal  afiection,  or, 
it  may  be  a  primary  disease.  The  vision  is  seriously  afiected, 
and  complete  blindness  is  the  usual  result.  With  the  ophthal- 
mosG02)e  the  optic  papilla  is  seen  to  have  lost  its  delicate  pink 
colour,  and  to  have  become  white  or  greyish^  while  it  is  often 
cupped,  and  the  vessels  are  apt  to  be  diminished  in  calibre. 

Atrophy  of  the  Optic  Nerve  may  result : — 

I.  From  Optic  Neuritis. — The  ophthalmoscopic  appearances 
consist  in  a  white  or  greyish-white  colour  of  the  papilla,  with 
very  diminished  retinal  vessels  ;  and,  along  both  sides  of  the 
vessels,  far  into  the  retina,  are  seen  white  lines^  which  some- 
times even  obscure  the  vessels,  and  which  are  due  to  hyper- 


390 


DISEASES  OF  THE  EYE. 


[chap.  XVI. 


trophy  of  their  coats.  The  diminution  in  calibre  of  the  vessels 
IS  a  sign  of  neuritic  atrophy,  but  is  not  always  present,  and 
IS  moreover  found  with  other  forms  of  atrophy.  Other  signs 
of  this  form,  also  not  constant,  are :— a  certain  opacity  of  the 
papilla,  and  that  the  lamina  cribrosa  is  not  generally  visible, 
owing  to  development  of  connective  tissue  at  the  papilla.  It 
is,  evidently,  not  always  possible  to  recognise  any  given  case 
as  of  neuritic  origin. 

Sym2ytoms.~Qentv^-\  vision  is  lowered,  and,  as  a  rule,  the 
field  of  vision  becomes  contracted,  usually  more  at  the  nasal 
side.  Subsequently,  the  temporal  side  of  the  field  becomes 
contracted,  and,  finally,  a  small  eccentric  portion  of  the  field  to 
the  temporal  side  may  be  all  that  remains,  or,  even  this  may 
disappear  and  absolute  amaurosis  result.  The  colour-vision  is 
always  much  affected.  The  light-sense  is  aff^ected,  so  that  there 
is  diminished  sensibility  for  differences  of  illumination;  while, 
in  choroido-retinal  cUseases,  there  is  defect  in  the  quantitative 
perception  of  light,  the  minimum  quantity  being  larger  than 
normal.^ 

2.  From  Pressure.— This  may  be  brought  about  by  a  tumour 
anywhere  in  the  course  of  the  nerve,  by  inflammatory  exuda- 
tions, by  a  splinter  of  bone  in  cases  of  fracture  of  the  skull, 
and,  also,  by  pressure  upon  the  chiasma  by  the  floor  of  the 
distended  third  ventricle,  in  cases  of  internal  hydrocephalus. 

3.  From  Embolism  of  the  Central  Artery  of  the  Retina. — In 
these  cases  the  contraction  of  the  vessels  is  usually  extreme. 

4.  Frovi  Syphilitic  Retinitis,  Retinitis  Pigmentosa,  and 
Chorido-o'etinitis.  The  vessels  here  are  much  attenuated,  and 
the  altered  colour  of  the  optic  disc  is  a  dull  yellow,  rather 
than  white  or  grey. 

5.  F7  'om,  or  rather  associated  with,  Disease  of  the  Spinal  Cord 
{Spinal  Amaurosis),  especially  locomotor  ataxy.  Optic  atrophy 
is  often  an  early  symptom  in  the  latter  disease ;  but,  again,  it 


'  Bjerrum,  v.  Gracfc's  Archiv,  xxx.,  pt.  2,  p.  201. 
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may  not  come  on  until  the  affection  of  the  gait  is  well  pro- 
nounced ;  while,  in  still  other  cases,  it  is  never  present  at  any 
stage.  Atrophy  is  more  rarely  fou.nd  with  insular  sclerosis 
and  lateral  sclerosis  of  the  spinal  cord ;  and  in  general  paralysis 
of  the  insane,  although  spinal  disease  is  not  always  present, 
atrophy  of  the  papilla  frequently  occurs. 

It  is  probable  ^  that  the  disease  commences  at  the  papilla  in 
spinal  cases.  The  ophthalmoscope  displays  a  papery-white,  or 
bluish-white,  papilla,  which,  in  advanced  stages,  often  becomes 
cupped.  The  retinal  arteries  are  usually  extremely  reduced 
in  calibre,  and  the  veins,  too,  may  be  small ;  but,  again,  the 
retinal  vessels  may  differ  but  little,  or  rot  at  all,  from  the 
normal. 

Symptoms. — Central  vision  is  affected  at  an  early  stage  in 
the  disease,  and  eccentric  contraction  of  the  field  usually 
appears  at  the  same  time.  The  contraction  may  be  concentric, 
or  it  may  be  more  marked  in  one  direction  than  another,  and 
opinion  is  divided  as  to  the  direction  commonly  first  involved. 
This  concentric  contraction  advances  gradually  towards  the 
centre  of  the  field  from  every  side,  until  it  finally  engulfs 
the  fixation  point. 

Occasionally,  the  affection  begins  as  a  central  scotoma, 
accompanied  by  eccentric  defects  of  the  field.  Colour-blindness 
is  an  almost  constant  symptom.  As  a  rule,  absolute  blindness 
is  brought  about  in  the  course  of  a  year  or  two. 

6  (and  finally).  Optic  Atrophy,  of  the  progressive  form 
just  described,  may  occur.  As  a  Purely  Local  Disease,  without 
any  other  defect  in  the  system.  The  prognosis  for  the  sight 
in  such  cases  is  as  bad  as  in  spinal  cases. 

Treatment. — In  neuritic  atrophy,  so  long  as  there  are  still 
signs  of  active  inflammation,  antiphlogistic  measures — Heurte- 
loup's  leech  to  the  temple,  hot  foot-baths,  rest  of  body  and 
mind,  dark  room,  iodide  of  potassium,  and,  especially,  mercury 


'  Nettleship,  Trans.  Ophthal.  See,  1883,  p.  249. 
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internally,  when  otherwise  admissible-are  to  be  adopted.  At 
a  later  period,  hypodermic  injections  of  strychnia  in- 
creased gradually  to  ,V  or  gr.  once  a  day),  and  galvanism, 
may  be  ti'ied. 

In  spinal  amaurosis,  and  in  optic  atrophy  occurring  as 
a  local  disease,  strychnia  hypodermically  and  the  galvanic 
current  sometimes  improve  vision  for  a  time.  Phosphorus 
internally  may  be  given, 

^    The  treatment  for  optic  atrophy,  due  to  causes  2,  3,  and  4 
IS  to  be  directed  to  the  primary  disease. 

The  Prognosis  is  very  bad,  for  although  every  therapeutic 
measure  may  have  been  employed,  amaurosis  is  the  ultimate 
result,  as  a  rule. 

Tumours  of  the  Optic  Nerve.-These  are  extremely 
rare.  The  chief  forms  are  myxoma,  glioma,  and  gliosarcoma 
or  myxosarcoma. 

The  symptoms  which  von  Graefe  held  to  be  most  character- 
istic of  the  presence  of  a  tumour  of  the  optic  nerve  are  :— 
Increasing  protrusion  of  the  eyeball  forwards  and  outwards, 
with  retention  of  its  motion,  and  without  displacement  of  its 
centre  of  rotation.  The  tumour  is  soft,  so  that  the  eyeball 
can,  as  it  were,  be  pushed  back  into  it,  and  there  is  no  pain. 

The  growth  of  these  tumours  is  slow.  It  is  sometimes 
possible  to  remove  such  a  tumour,  and  yet  to  preserve  the 
eyeball,  by  dislocating  the  latter  during  the  operation.  As  a 
rule,  it  is  necessary  to  enucleate  the  eyeball  in  order  to  reach 
the  tumour,  and,  if  the  growth  have  involved  the  surrounding 
orbital  tissues,  these,  too,  must  be  taken  away. 

Hyaline,  or  Colloid  Outgrowths  from  the  optic  papilla 

are  occasionally  met  with.  They  present  the  appearance  of 
bluish-grey  mulberry-shaped  nodules.  They  originate  in 
the  lamina  vitrea  of  the  choroid  at  the  margin  of  the  papilla, 
or  within  the  area  of  the  papilla ;  for  the  lamina  ^dtrea  is 
often  prolonged  into  the  papilla,  and  takes  part  in  the  for- 
mation of  the  lamina  cribrosa.    These  outgrowths  do  not 
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always  cause  a  defect  of  sight,  and  rai-ely  cause  serious  blind 
ness.    It  is  often  found  that  a  blow  upon  the  eye  has  been 
received  some  time  previously,  and  it  is  probable  that  such  a 
trauma  may  have  to  do  with  the  growth,  by  rupturing  the 
very  brittle  lamina  viti'ea. 

Injuries  of  the  Optic  Nerve. — In  addition  to  those  in- 
juries which  result  from  direct  violence  with  sharp  instruments, 
etc.,  entering  the  orbit,  the  optic  nerve  may  be  injured  in  falls 
on  the  head.  Fractures  of  the  base  of  the  skull  frequently 
involve  injury  to  the  optic  nerve.  But,  even  where  no  fracture 
occurs,  blindness  with  atrophy  of  the  optic  nerve  may  come  on, 
usually  only  in  one  eye,  and  in  these  cases  concussion  of  the 
nerve  at  its  passage  through  the  optic  foramen,  or  an  extra- 
vasation of  blood  in  the  sheath  of  the  nerve,  is  probably  the 
direct  cause  of  the  atrophy. 

GlycOSUric  Amblyopia— In  addition  to  the  retinal  af- 
fections dependent  upon  diabetes,  we  recognise  the  occasional 
occurrence  in  that  disease  of  defects  of  vision,  which  ara  re- 
ferred to  disorder  of  the  optic  nerve,  and  which  are  not  always 
accompanied  by  ophthalmoscopic  changes.     These  defects  of 
vision^  are  found  in  the  form  of :— 1.  Central  Amblyopia  (see 
p.  387),  or,  in  slighter  cases,  amblyopia  without  central 
scotoma.    Occasionally,  higher  degrees  of  amblyopia  with 
concentric  contraction  of  the  field  of  vision,  and  yet  negative 
ophtlialmoscopic  appearances,  are  present.    2.  Atrophy  of  the 
optic^  nerve.    This  may  appear  in  the  usual  form  as  pro- 
gressive blindness,  with  concentric  contraction  of  the  field  of 
vision  ;  or  it  may  come  on  after  the  slighter  form  of  amblyopia 
has  existed  for  some  time.    It  is  probable  (Leber)  that  these 
apparently  different  kinds  of  blindness  depend  upon  similar 
pathological  processes,  and  merely  indicate  degrees  of  the  latter. 
In  what  these  processes  consist  is  still  unknown  ;  but  the  ten- 
dency to  haemorrhages  in  the  retina  in  diabetes  makes  it  likely 
thathc-emorrhages  in  the  optic  nerve  are  sometimes  the  source 
of  the  amblyopia  in  question ;  while,  in  the  cases  with 
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central  scotoma,  it  is  no  doubt  ^  due  to  retro-bulbar  neuritis 
similar  to  that  produced  by  tobacco,  etc. 

Amblyopia  is  sometimes  the  only  symptom  of  diabetes; 
and,  consequently,  as  Leber  points  out,  it  is  of  the  utmost 
importance  to  examine  the  urine  for  sugar  in  every  case 
of  amblyopia,  where  the  ophthalmoscopic  appearances  are 
negative,  or  where  the  only  abnormality  is  atrophy  of  the 
optic  papilla. 

The  Treatment  indicated  is  solely  that  for  the  general  disease, 
and  the  prognosis  for  vision  depends  upon  the  amenability  of 
the  latter  to  treatment,  and  upon  the  extent  to  which  organic 
changes  in  the  optic  nerve  have  gone.  Hirschberg^  inclines 
to  the  view  that  diabetic  amblyopia  constitutes  a  serious 
symptom  for  the  life  of  the  patient. 

Haemorrhages  from  the  Stomach,  Bowels,  or  Uterus 

are  capable  of  giving  rise  to  serious  and  incurable  blindness. 

Blindness  during,  or  immediately  after,  a  severe  haemorrhage 
is  probably  due  to  insufficient  blood-supply  to  the  nerve-centres 
and  retina,  accompanying  general  exhaustion  of  the  system. 
For  such  cases  the  prognosis  is  favourable. 

But  there  is  another  class  of  cases  of  very  much  more  serious 
import.  In  these  the  defect  of  vision  does  not  come  on  for 
from  two  to  fourteen  days  after  the  hfemorrhage,  when  the 
general  system  is  recovering.  Comparatively  slight  hsemor- 
rhages,  even,  which  caused  no  marked  anfemia,  are  said  to 
have  been  followed  by  blindness.  The  connection  between  the 
loss  of  blood  and  of  sight  in  these  cases  is  not  yet  clearly  made 
o\it.  Leber  inclines  to  the  belief,  that  this  blindness  is  due  to 
an  extravasation  of  blood  at  the  base  of  the  skull,  and  into 
the  sheath  of  the  optic  nerve ;  but,  even  then,  the  relationship 
between  this  and  the  stomachic  or  uterine  htemorrhage  is  not 
made  clearer.    Papillitis  has  been  several  times  noted  with  the 


1  Nettleship  and  Edmunds,  Tram.  OpMTial.  (Soc,  vol.  i.,  p.  124. 
•  Centralbl.f.]).  AuffenheiUc,  1886,  p.  199. 
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ophthalmoscope  in  these  cases  ;  and  this  circumstance  makes 
it  probable  that  neuritis  is  the  immediate  cause  of  blindness — 
even  in  those  cases  which  show  no  ophthalmoscopic  sign  of  it  — 
and  hydrfemia  may  be  presumed  to  be  the  poisonous  influence  - 
which  calls  forth  the  neuritis. 

The  Defect  of  Vision  may  be  but  slight,  or  it  may  amount  to 
absolute  amaurosis.  Both  eyes  are  usually  affected  in  equal 
degree  ;  but  cases  have  been  observed  in  which  one  eye  was 
completely  amaurotic,  while  the  vision  of  the  other  eye  was 
quite  normal,  and  one  such  case  is  suflB.cient  to  prove  that  the 
lesion  is  peripheral ;  in  fact,  that  it  lies  in  each  instance  on 
the  distal  side  of  the  optic  chiasma.  The  field  of  vision  is 
frequently  contracted,  either  concentrically  or  segmentally ; 
and,  even  when  central  vision  recovers,  the  field  may  remain 
contracted. 

The  Ophthalmoscopic  Appiearances  which  are  present  immedi- 
ately on  the  occurrence  of  the  blindness  have  not  as  yet  been 
observed.  A  few  weeks  later  they  have  been  found  to  be 
difi"erent  in  difierent  cases.  They  have  been  found,  at  this 
period,  normal ;  or,  presenting  slight  paleness  of  the  papilla  and 
contraction  of  the  arteries ;  or,  there  was  marked  paleness  of 
the  papilla,  and  the  arteries  were  extremely  contracted,  with 
slight  distension  of  the  veins  ;  or,  paleness  of  the  papilla  was 
present,  but  its  margins  were  indistinct,  and  the  surrounding 
retina  somewhat  swollen,  while  the  retinal  vessels  were  normal. 
Small  hajmorrhages  have  repeatedly  been  seen  in  the  neighbour- 
hood of  the  papilla.  At  later  periods,  well-marked  optic  atrophy 
is  frequently  observed. 

Prognosis.— li,  in  the  beginning,  the  defect  of  vision  be 
merely  amblyopia  and  not  complete  blindness,  hopes  may  be 
entertained  of  marked  improvement,  or  of  complete  recovery. 
But  Mooren  has  seen  slight  amblyopia  pass  into  permanent 
amaurosis. 

Hasmorrhages  from  the  stomach  are  those  which  are  followed 
by  the  most  complete  and  permanent  blindness,  while  uterine 
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haemorrhages  tire  more  commonly  followed  by  less  serious 
degrees  of  blindness. 

The  Trmtimnt  must  consist  of  internal  remedies  calculated 
to  correct  the  general  ansemia,  such  as  iron,  beef  tea  and  meat 
extracts,  wine,  etc.  Strychnine  hypodermically,  to  stimulate 
the  nerve,  may  be  employed. 


CHAPTER  XVII. 


AMBLYOPIA  AND  AMAUROSIS'  DUE  TO 
CENTRAL  AND  OTHER  CAUSES. 

Hemianopsia  {r]/j,tav<;,  half ;  a,priv.;  wyjr,  the  eye). — ^This  term 
implies  a  loss  of  sight  in  one  half  of  the  field  of  vision,  usually 
of  each  eye,  consequent  upon  a  lesion  at  the  centre  of  vision, 
at  the  chiasma,  or  at  some  point  in  the  course  of  the  visual 
fibres  between  these  two  places.    It  is  not  used  for  cases  in 


Fig.  124.  Fig.  125.  Fig.  126. 

which  one  half  of  the  field  is  lost,  owing  to  disease  within  the 
eye  itself. 

The  line  dividing  the  seeing  from  the  blind  half  passes 
vertically  down  the  centre  of  the  field,  as  in  Fig.  124. 


'  These  terms  have  been  handed  down  to  us  from  the  old  writers. 
Amblyopia  (d/x^Xi^s,  bhmt ;  (bf,  the  eye)  is  nowadays  usually  employed 
to  signify  defective  vision  due  to  disease  or  functional  disturbance  of 
the  retma,  optic  nerve,  or  visual  centres,  but  with  healthy  ophthal- 
moscopic appearances,  or  with  signs  only  of  optic  atrophv.  Amaurosis 
{aixavpbs,  dark)  means  total  loss  of  sight,  with  similar  ophthalmoscopic 
appearances.  Yet,  the  use  of  these  terms  will  be  found  sometimes  to 
exceed  the  definitions  here  stated. 
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Sometimes  tbis  line  lies  a  little  to  one  side  of  the  centre  of 
the  field,  so  as  to  admit  of  the  latter  being  included  in  the 
seeing  part,  as  in  Fig.  125  ;  and,  sometimes,  although  in 
other  respects  the  dividing  line  lies  in  the  centre  of  the  field, 
it  circumvents  the  fixation  point,  so  as  to  leave  it  free  as  in 
Fig.  126,  and,  probably,  this  is  the  most  common  arrangement. 
Again,  although  rarely,  the  dividing  line  may  have  an  oblique 
direction,  as  in  Fig.  127.  It  is  probable  that  such  fields  as 
Figs.  125  and  127  are  due  to  some  peculiar  arrangement  in 
the  decussation  of  the  nerve  fibres  in  the  individual  case. 
Further,  cases  occur  which  are  properly  regarded  as  hemian- 
opsia, and  yet  in  which  only  a  sector  of  one  side  of  the  field 
is  wanting,  as  in  Fig.  128.     Figs.  124,  125,  126,  and  127 


KiG.  127.  Fig.  128. 

would  be  called  complete  hemianopsia,  while  Fig.  128  would 
be  termed  incomplete,  or  partial,  hemianopsia.  Finally,  if 
all  three  visual  perceptions  be  lost,  the  hemianopsia  is  called 
absolute  ;  but,  if  only  one  (colour)  or  two  (colour  and  form) 
be  wanting  in  the  defective  part  of  the  field,  it  is  termed 
relative  hemianopsia.  The  vast  majority  of  cases  of  hemian- 
opsia are  absolute. 

Homonymous  Hemianopsia  is  the  most  frequent  form. 
In  it  the  corresponding  half —the  right  half  or  the  left  half — 
of  the  field  in  each  eye  is  wanting,  as  in  Fig.  129,  in  which 
the  left  side  of  the  fields,  from  the  patient's  point  of  view, 
is  blind,  implying  a  loss  of  function  in  the  right  half  of  each 

retina.  .  „ 

Temporal  Hemianopsia  is  loss  of  vision  in  the  outer  side  ot 


CHAP,  xvn.]      AMBLYOPIA  AND  AMAUROSIS. 


399 


each  field,  in  consequence  of  loss  of  power  in  the  median  half 
of  each  retina  (Fig.  130).  It  is  by  no  means  so  common  as 
the  homonymous  form. 


Fig.  129. 


Superior  or  Inferior  Hemianopsia,  also  called  Altitudinal 
Hemianopsia,  in  which  the  upper  or  lower  half  of  the  field  is 


Fig.  130, 

blind,  is  very  rare  ;  and  it  is  doubtful  whether  Nasal  Hemian- 
opsia has  really  been  observed,  although  it  has  been  described. 
In  the  latter  the  inner  side  of  the  field  of  one  eye  only  is 

lost,  owing  to  defective  function  of  the  temporal  side  of  the 
retina. 

The  Localisation  of  the  Lesion  in  Cases  of  Hemianopsia  is  a 
subject  of  interest,  and,  in  view  of  the  advances  made  within 
recent  years  in  cerebral  surgery,  it  is  of  great  practical 
importance. 

Pathological  anatomy  leaves  little  doubt,  but  that,  in  man, 
the  visual  centre  is  situated  in  the  occipital  lobe  rather  than 
in  the  angular  gyrus  or  elsewhere,  and  the  evidence  goes  to 
show  that  the  absolute  optical  centre  chiefly  occupies  the 
cortex  of  the  cuneus  and  of  the  superior  occipital  convolution, 
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and  also,  especially  in  respect  of  the  colour  sense,  the  posterior 
part  of  the  superior  and  inferior  occipito-temporal  convolutions. 

If  Fig.  131  be  taken  as  representing  the  central  origin  of 
the  optic  fibres,  their  course  to  the  eye,  and  distribution  to  the 
retina,  it  will  be  seen  that  all  the  fibres  from  the  central  por- 
tion of  the  retina  cross  over  to  the  opposite  hemisphere  of  the 
brain  ;  one  half  passing  through  the  chiasma  and  opposite  tract, 
while  the  other  half  passes  through  the  optic  tract  on  the  same 
side,  and  then  decussates  somewhere  higher  up  to  reach  the 
same  cortical  centre  as  the  former  set  of  fibres;  e.g.  red  lines 
from  K.E.  reach  L.C.G.  Fi'om  the  diagram  it  will  be  also 
seen,  how  the  impressions  from  the  peripheral  part  of  the  right- 
hand  side  of  each  retina  pass  wholly  to  the  right  cortical  centre, 
while  the  impressions  from  the  peripheral  part  of  the  left-hand 
side  of  each  retina  pass  wholly  to  the  left  cortical  centre.  The 
fibres  from  the  whole  of  the  right-hand  side  of  each  retina 
(both  central  and  peripheral  parts)  pass  through  the  right 
optic  tract,  while  all  the  fibres  from  the  left-hand  side  of  each 
i*etina  pass  through  the  left  optic  tract. 

Temporal  Hemianopsia  (Fig.  130)  is  in  all  cases  dvie  to  a 
lesion  so  situated  at  the  chiasma  as  to  involve  the  fasciculus 
crueiatus  from  each  eye.  In  very  many  cases  of  temporal 
hemianopsia  the  other  side  of  the  field  is  somewhat  involved, 
owing  to  the  lesion  implicating  some  of  the  fibres  of  the  neigh- 
bouring fasciculi  laterales. 

In  Altitudinal  Hemianopsia  the  lesion  must  also  be  at  the 
chiasma,  encroaching  on  it  from  above  or  below. 

In  Nasal  Hemianopsia,  too,  the  lesion  must  be  at  the 
chiasma,  and  must  be  so  situated  in  its  outer  angle  as  to 
involve  only  the  fasciculus  lateralis  of  the  aff"ected  eye.  The 
occurrence  of  binocular  nasal  hemianopsia  is  evidently  almost 
impossible,  implying,  as  it  does,  symmetrical  lesion  of  the 
fasciculus  lateralis  of  each  tract. 

In  Homonymous  Hemianopsia — the  commonest  form  oftbe 
affection— localisation  of  the  lesion  is  a  more  difficult  matter 
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Fia.  131.— Diagram  of  Course  of  Optic  Fibres  with  the  centres  for 
the  Three  Visual  Perceptions,  an   delations  to  Fields  of  Vision  added 

R.F.,  Eight  field  of  vision  ;  L.F.,  Left  field  of  vision  ;  R.E.,  Right  eye 
(retina)  ;  I.E.,  Left  eve  (retina)  ;  Tr.  and  Tr.,  Optic  tracts;  11. aC.  and 
L.C.C.,  Right  and  left  cortical  centres;  C.  and  C,  Central  fibres  -  P 
and  P.,  Peripheral  fibres  ■l,f,c  and  l,f,  c,  Centres  for  the  three  visual 
perceptions-light  (l),  form  (/),  and  colour  (c)-arranged  in  layers- 
1,  Lesion  of  right  tract  =  left  hemianopsia,  the  line  of  demarcation 
passmg  through  the  fixation  point ;  2,  Lesion  of  chiasma  =  bitemporal 
hemianopsia,  the  line  of  demarcation  passing  through  the  fixation  point . 
o,  Lesion  of  cortex  (central  fibres)  =  defective  central  vision  of  opposite 
eye,  and  partly  accounting  for  crossed  amblyopia ;  4,  Lesion  of  cortex 
(peripheral  fibres)  =  left  homonymous  hemianop.sia,  the  line  of  demarca- 
tion passing  round  the  left  side  of  tlie  fixation  point.  Not  sl.own  in  the 
diagTam  is  a  partial  interminghng  at  the  chiasma  of  the  central  fibres  (c), 
whidi  Ferner  believes  to  take  place,  and  which  he  thinks  brings  each 
visual  centre  to  some  extent  in  relation  with  the  eye  on  the  same  side. 

2G 
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The  diag:ram  illustrates  the  fact  that,  as  rogards  its  relation  to  the  optic 
tracts,  the  field  of  each  eye  is  divided  unequallj',  and  not  in  halves,  e.g. 
the  right  tract  governs  about  one-tliird  of  the  field  of  the  right  eye, 
while  the  other  two-thirds  is  governed  by  the  left  optic  tract. 

than  in  any  of  the  others,  for  here  the  disease  cannot  be 
situated  at  the  chiasma,  bvit  may  be  in  the  optic  tract,  or  in 
the  visual  centre,  or  anywhere  in  the  lengthened  course  of  the 
fibres  which  connect  these  two  parts. 

Can  we  distinguish  a  complete  and  absolute  hemianopsia, 
due  to  a  lesion  confined  to  the  occipital  lobe,  from  a  similar 
defect  in  the  field,  due  to  a  lesion  in  the  optic  radiations, 
internal  capsule,  pulvinar,  or  optic  tract  1  We  may  conclude 
that  the  hemianopsia  depends  upon  an  occipital  lesion,  if  it 
be  unaccompanied  by  hemiplegia,  motor  aphasia,  or  paralysis 
of  cerebral  nerves,  as  direct  symptoms — as  might  occur  with 
a  lesion  in  the  posterior  limb  of  the  internal  capsule  on  the 
left  side  (vide  infra) ;  but,  be  it  remembered,  that  one  and 
all  of  these  are  liable  to  accompany  lesions  of  the  occipital 
lobe  as  distant^  symptoms. 

Aphasia,  too,  occasionally  accompanies  right  cortical  hbmi- 
anopsia  {i.e.  due  to  a  lesion  in  the  left  occipital  tube), 
although  it  is  not  easy  to  ofier  a  satisfactory  explanation  of 
the  fact. 

Cortical  hemianopsia  may  be  incomplete,  inasmuch  as  the 
homonymous  quadrant  only  of  each  field  may  be  wanting. 
Hun  has  published  ^  an  interesting  case  of  this  kind,  in  which 
the  left  lower  quadrant  in  each  field  was  blind,  and  where 
the  autopsy  showed  a  lesion  (atrophy)  strictly  limited  to  the 
lower  half  of  the  right  cuneus.  From  this  and  other  cases  Hun 
reasonably  deduces  the  theory — That  the  optic  fibres  from  the 
right  upper  quadrant  of  each  retina  terminate  in  the  lower 
half  of  the  right  cuneus  ;  and  that  the  optic  fibres  from  the 

'  I  prefer  the  term  "  distant  symptom  "  to  the  usual  one,  namely, 
"  indirect  symptom." 
^  ADterican  Joximal  of  the  Medical  Sciences,  January  1887. 
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right  lower  quadrant  of  each  retina  terminate  in  the  adjacent 
part  of  the  right  superior  occipito-temporal  convolution,  the 
left  halves  of  the  retina  and  left  optic  centres  being  of  course 
similarly  correlated.  If  this  view  be  correct,  as  seems  pro- 
bable, it  is  evident  that  altitudinal  hemianopsia  can  hardly 
occur  as  the  result  of  a  central  lesion,  as  nothing  short  of 
disease  confined  to  the  lower  half  of  each  cuneus  would 
produce  it. 

Cortical  hemianopsia  may  be  a  distant  symptom.  Gowers 
has  observed  that,  at  the  onset  of  many  attacks  of  cerebral 
hEBmorrhage,  hemianopsia  is  present  as  a  distant  symptom 
of  very  fleeting  character,  so  fleeting  indeed  that  it  does 
not  complicate  attempts  at  localisation.  Except  under  this 
concHtion,  distant  hemianopsia  seems  to  be  rare,  a  fact  which 
enhances  tbe  localising  value  of  the  symptom. 

So  much  for  absolute  hemianopsia.  But  the  lesion  may  be 
such  as  to  destroy  only  the  colour  centre,  without  reaching 
those  for  form  and  light.  Eight  cases  of  hemiachromatopsia 
are  on  record. 

Again,  the  form-sense  may  be  lost  in  the  half  field  along 
with  the  coloiu--sense,  while  only  the  light-sense  is  retained"! 
Such  cases  are  hardly  less  rare  than  the  loss  of  the  colour- 
sense  alone.  Furthermore,  cases  of  hemianopsia  are  on 
record  in  which,  in  part  of  the  defect,  both  the  colour  and 
form-senses  were  absent,  but  the  light-sense  present,  while 
m  the  remainder  of  the  defect  all  three  visual  perceptions 
were  lost. 

Relative  hemianopsia  can  only  occur  with  lesions  of  the 
cortex ;  hemianopsia  from  lesions  elsewhere  must  always 
include  all  the  visual  perceptions.  Those  cases  of  hemi- 
anopsia, also,  with  some  peripheral  contraction  of  the  other 
side  of  the  field,  are  due  to  cortical  lesions 

Hemianopsia  from  a  lesion  in  the  optic  radiations  will 
often  be  indistinguishable  from  the  same  symptom  due  to  a 
cortical  lesion.    The  defect  may  be  incomplete,  as  the  lesion 

27 
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may  implicate  only  some  of  the  radiating  fibres ;  or  it  may 
be  complete,  if  they  are  all  involved.  Pronounced  distant 
symptoms,  siich  as  hemiplegia,  hemian{esthesia,  ptosis,  and  so 
on,  are  more  apt  to  be  caused  by  a  lesion  here  than  in  the 
cortex. 

A  lesion  in  the  posterior  third  of  the  posterior  limb  of  the 
internal  capsule — the  sensory  crossway — is  likely  to  produce 
complete  hemianopsia ;  because  the  nerve  fibres  are  here 
collected  together  in  a  small  space.  Hemianfesthesia  will  be 
present  as  an  accompanying  direct  symptom  ;  and  also,  some- 
times, loss  of  the  other  special  senses  on  the  opposite  side 
from  the  lesion ;  and,  should  the  disease  extend  forv^ards  to 
the  anterior  part  of  the  posterior  limb,  hemiplegia  will  be 
added  as  a  direct  symptom.  Moreover,  if  the  lesion  be  on 
the  left  side,  motor  aphasia  may  be  present,  by  reason  of  the 
proximity  of  the  path  for  speech  on  its  way  to  the  cerebral 
peduncle.  I  have  already  spoken  of  the  combination  of 
cortical  hemianopsia  with  aphasia. 

There  are  a  few  cases  on  record  of  hemianopsia  caused 
by  a  lesion  in  the  pulvinar.  The  symptoms  in  such  cases 
strongly  simulate  those  present  in  many  cases  of  cortical 
hemianopsia,  so  that  a  differential  localisation  as  regards 
these  two  positions  may  be  impossible.  The  hemianopsia 
will  be  absolute,  and  probably  complete ;  btit  lesions  just  in 
this  situation  seem  to  be  very  rare. 

In  hemianopsia  due  to  a  lesion  of  the  optic  tract  the 
defect  in  the  field  is  usually  complete.-  The  characteristic 
sign  which  enables  us  to  localise  a  lesion  in  this  position, 
from  one  elsewhere  causing  hemianopsia,  is  the  hemiopic 
pupil. 

Illumination  of  the  amaurotic  half  of  the  retina  alone 
produces  no  contraction  of  the  pupils,  or,  at  most— owing  to 
dispersion  of  the  light  within  the  eye  and  consequent  exci- 
tation of  the  seeing  part  of  the  retina— a  very  sluggish  one ; 
because  the  lesion  is  on  the  distal  side  of  the  corpora  quad- 
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rigemina,  and,  consequently,  the  impulse  cannot  reach  Mey- 
nert's  fibres  to  be  conducted  to  the  centre  for  the  third 
nerve  (see  pp.  268  and  277). 

Lesions  of  the  optic  tract  are,  of  course,  apt  to  implicate 
the  crus  cerebri,  but  do  not  necessarily  do  so.  Leber  has 
pointed  out  that  atrophy  of  the  optic  nerve  is  likely  to  make 
its  appearance,  and  at  an  early  stage  of  the  case,  in  lesions 
of  the  tract. 

The  Forms  of  Diseased  P?'ocess  which  are  found  in  cases  of 
hemianopsia  are  : — Haemorrhage,  softening,  tumour,  abscess, 
occasionally  chronic  inflammatory  processes,  and,  sometimes 
—  with  the  lesion  in  the  occipital  lobe — trauma. 

The  Ophthalmoscoinc  A2J2yearcmces,  as  a  rule,  are  normal. 
But,  when  the  lesion  is  of  such  a  nature  as  to  produce  it, 
optic  neuritis  may  be  present. 

The  Prognosis  for  recovery  of  vision  in  the  defective  half  of 
the  field  depends,  of  course,  upon  the  nature  of  the  lesion  ; 
but  recovery  does  not  usually  take  place,  especially  in  the 
most  common  class  of  cases — those,  namely,  which  are  due  to 
cerebral  apoplexy. 

Crossed  Amblyopia.— Ferrier  has  found  1  that  transient 
crossed  amblyopia,  i.e.  amblyopia  of  the  entire  field  of  the 
opposite  eye,  is  caused  in  monkeys  by  destructive  lesions  of 
one  angular  gyrus,  which  is  related  to  both  eyes,  but  especially 
to  that  of  the  opposite  side.  Several  cases  are  on  record,^ 
in  which  organic  disease  of  the  angular  gyrus  and  its  neigh- 
bourhood in  man  has,  along  with  some  degree  of  contraction 
of  the  visual  field  of  the  eye  on  the  same  side,  caused  marked 
blindness  of  the  whole  field  of  the  opposite  eye.  Crossed 
amblyopia  is  most  commonly  found  in  hysteria,  with  hemi- 
ansesthesia  of  the  same  side  of  the  body  as  the  blind  eye. 


'  TJie  FmcUons  of  the  Braiii,  2nd  ed.,  p.  276. 
J  Gowers  Medical  O^Mhalmoscopy ,  2nd  ed.,  case  3rd, p.  311;  Gowers, 
IhBea,e.  of  the  Brain,  p.  17  ;  Sharkey,  Tran,.  OpMhal.  Soc,  vol.  iv. 
p.  2<b. 
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An  examination  of  Fig.  131  will,  to  some  extent,  explain 
the  occurrence  of  crossed  amblyopia,  if  the  lesion  be  supposed 
to  be  at  C.  What  remains  unexplained  by  the  diagram,  and 
a  point  for  which  a  satisfactory  explanation  is  wanting,  is  the 
fact  that  the  whole  of  the  field  of  the  opposite  eye,  and  not 
merely  a  central  portion  of  it,  is  blind  ;  and,  also,  the  circum- 
stance of  the  peripheral  contraction  of  the  field  of  vision  of 
the  eye  on  the  same  side  as  the  lesion. 

But  it  must  be  stated  that  some  distinguished  authors  ^ 
have  expressed  their  doubts  as  to  the  occurrence  of  crossed 
amblyopia  in  man,  and  think  that  possibly  the  perimetric 
examinations  in  the  cases  observed  have  not  been  made  with 
care  suflicient  to  exclude  the  possibility  of  their  being  examples 
of  incomplete  hemianopsia. 

There  are  no  Ophthcdmoscojnc  Signs.  In  those  cases  due  to 
organic  disease,  the  recovery  of  sight  depends  on  the  nature  of 
the  lesion,  and  its  possible  cure ;  while,  in  hysteria,  recovery 
of  sight  always  comes  about. 

Alexia  or  Word-Blindness  is  the  term  given  by  Kussmaul 
to  an  inability  to  understand  written  or  printed  characters, 
although  they,  and  other  small  objects,  can  be  distinctly  seen. 
The  patient  can  express  his  ideas  in  writing,  or  write  from 
dictation,  yet  cannot  understand  what  he  h-as  just  written. 
He  does  understand  the  meaning  of  spoken  words,  and  the 
use  of  all  objects  around  him.  The  condition  has  been  occa- 
sionally complicated  with  hemianopsia.^  In  those  cases 
where  an  autopsy  was  obtained,  the  lesion  was  found  in  the 
inferior  parietal  lobule  of  the  left  hemisphere,  or  extending 
from  it  into  the  temporal  region,  or  into  the  angvilar  gyrus 
and  occipital  lobule.* 

'  Nothnage],  Conr/resif  fiir  innere  Meclichi  (VVieshaden,  1887). 
^  Die  Storungeu  der  Rpraclie,  Ziomssen's  Cijclvjjwdia. 
3  Charcot  in  Oaz.  des.  Udj^i.,  Mai  1883. 
Ferrier,  Functions  offlm  Brain,  2nd  ed.,  p.  45 J  :  Alien  Starr,  Brain, 
July  1889,  p.  82. 
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Dyslexia. — Tliis  symptom  was  first  described  by  Berlin. 
In  a  wide  sense,  it  belongs  to  the  aphasic  group.  In  consists 
in  a  want  of  power  on  the  patient's  part  to  read  more  than  a 
very  few — four  or  five — words  consecutively,  either  loud  or  to 
himself.  The  difiiculty  is  not  caused  by  dimness  of  sight,  nor 
by  pain  in  the  eye  or  head,  but  simply  by  an  unconquerable 
feeling  of  dislike  or  disgust  due  to  the  mental  efibrt.  After 
a  few  words,  which  can  be  well  understood,  have  been  read, 
the  book  is  pushed  away,  and  the  head  drawn  backwards  and 
turned  aside  ;  and  then  in  a  moment  or  two  the  patient  may 
be  tempted  to  repeat  the  efibrt,  but  with  the  same  result  after 
a  very  few  words  have  been  read.  The  symptom  comes  on 
suddenly,  and  has  been  usually  the  fij-st  sign  of  the  presence 
of  cerebral  disease.  Although,  inmost  of  the  cases,  the  dyslexia 
disappeared  in  the  course  of  a  few  weeks,  either  permanently, 
or  to  recur  later  on,  yet  other  symptoms  soon  folloAved  its 
first  onset,  such  as  headache,  giddiness,  aphasia,  hemianopsia, 
paralysis  of  the  tongue,  hemiansesthesia,  hemiplegia,  twitching 
of  the  facial  muscles,  etc.  Seven  or  eight  cases  are  on  record, 
and  all  have  ended  fatally.  The  lesion  was  situated,  in  all 
but  one  of  those  cases  where  an  autopsy  was  obtained, 
in  the  neighbourhood  of  Broca's  lobe.  In  one  case  the  left 
hemisphere  was  normal,  while  the  right  hemisphere  was 
extensively  diseased. 

Soul-Blindness,  Psychical-Blindness,  or  Mind-Blind- 
ness is  a  symptom  first  observed  by  Munk  ^  in  his  experi- 
ments tipon  animals.  It  consists  in  the  loss  of  power  of 
recognising  objects,  while  the  power  of  seeing  them  continues. 
A  whip  is  seen  by  the  animal,  but  inspires  no  tei-ror ;  a  tempting 
morsel  is  seen,  but  excites  no  desire.    The  symptom  was  caused 

'  Archivf  ur  Psychiatrieund  Nerven  Kranltheiton,  vol.  xv.,  p.  276,  and 
in  bis  Monograph,  Eine  hesonclere  AH  der  WortMind heit  (Pyslexie) 
(Wiesbaden,  1887). 

-  Zur  Pbysiologie  der  Grosshirnrinde,  Archiv  f.  Anat.  tmd  TJn/swl, 
V,  and  vi.,  pp.  162  and  547, 
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by  destruction  of  a  region  situated  chiefly  in  the  posterior 
division  of  the  second  external  convolution  of  the  dog's  brain. 
Ferrier  seems  ^  disinclined  to  accept  Munk's  experiments.  The 
symptom,  however,  has  been  observed  in  man  under  certain 
diseased  states,  e.g.  after  apoplectic  seizures,  and  in  progre.ssive 
paralysis.  Some  authoi'S  localise  the  centre  for  visual  memory 
in  the  angular  gyrus,  while  others  take  for  it  the  whole  of 
the  occipital  lobe,  except  the  cuneus  and  its  neighbourhood. 

Congenital  Amblyopia. — This  condition  is  not  very  un- 
common. Ophthalmologists,  in  the  course  of  their  practice, 
come  across  people  in  whom  the  vision  of  both  eyes  is  below  the 
normal  standard,  even  with  perfect  correction  of  any  error  in 
refraction,  and  who  declare  that  they  never  have  seen  better,  and 
that  their  sight  is  not  getting  worse.  Still  more  common  is  a 
congenital  amblyopia  in  one  eye.  As  a  rule,  the  field  of  vision, 
and  the  colour-vision,  are  normal ;  but  cases  are  seen  in  which 
there  is  contraction  of  the  field,  with  defective  colour-sight. 

The  Ophthalmosco2nc  Appearances  are  normal. 

Reflex  Amblyopia  is  observed  chiefly  in  connection  with 
irritation  of  the  fifth  pair,  especially  its  dental  branches. 
Carious  molar  teeth  are  its  frequent  cause  ;  usually  with  severe 
toothache,  but  sometimes  without  it.  The  defect  of  vision 
may  be  confined  to  the  side  of  the  carious  tooth,  and  is  nearly 
always  most  marked  on  that  side.  It  may  be  of  extreme 
degree,  even  to  the  merest  perception  of  light,  but  this  is  rare. 

More  frequently  than  amblyopia,  as  the  result  of  toothache, 
are : — Hyperajsthesia  of  the  retina,  photophobia,  subjective 
sensations  of  light,  and  diminution  in  the  amplitude  of 
accommodation. 

All  these  symptoms,  even  amblyopia  of  the  severest  type,' 
disappear,  when  the  dental  afiection  is  relieved. 

Many  cases  are  on  record,  in  which  wounds  of  the  supra- 
orbital nerve  were  looked  on  as  the  cause  of  amblyopia  or  of 


'  The  Functions  of  the  Brain,  2nd  ed.,  p.  298. 
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amaurosis ;  but  it  is  by  no  means  certain,  that  an  ophthalmo- 
scopic examination  would  not  have  afforded  another  explana- 
tion, in  many  of  these  cases.  Yet,  even  now-a-days,  many  hold 
that  wounds  of  the  supraorbital  region  can  produce  amblyopia, 
as  cases  are  said  to  have  been  cured  by  division  of  the  nerve 
which  was  involved  in  a  cicatrix,  that  was  tender  on  pressure. 

Sympathetic  Irritation  (p.  256)  is  to  be  included  under  this 
heading.  It  is  seen  in  the  sound  eye  in  some  cases  of  cyclitis, 
and  must  not  be  confounded  with  sympathetic  ophthalmitis, 
which  comes  about  in  quite  a  different  way.  Its  symptoms 
are  : — Diminution  of  the  amplitude  of  accommodation,  asthe- 
nopia, hypertesthesia  of  the  retina,  lacrimation,  and  subjective 
appearances  of  light. 

Removal  of  the  first  eye,  if  otherwise  indicated,  always 
relieves  sympathetic  irritation  ;  but,  where  this  is  not  admis- 
sible, the  dark  room,  atropine,  dry  cupping  at  the  temple, 
with  bromide  of  potassium  internally,  may  be  employed. 

The  Ophthalmoscopic  Appearances  in  reflex  amblyopia  are 
normal. 

Hysterical  Amblyopia. — In  hysterical  individuals  ambly- 
opia is  sometimes  seen,  either  as  the  only  symptom,  or  in 
combination  with  others.  It  takes  various  forms,  e.g.  complete 
blindness  even  to  loss  of  perception  of  light ;  defective  central 
vision,  with  concentric  contraction  of  the  field,  or,  with 
segmental  peripheral  defects  in  the  latter  ;  or,  as  central 
scotoma  (see  also  Crossed  Amblyopia).  The  colour  vision  is 
often  affected. 

The  Ophthalmoscopic  Appearances  are  normal,  and  the  Prog- 
nosis good. 

Treatment  must  be  directed  to  the  general  system. 

Nyctalopia  (Night-Blindness). — This  is  a  well-recognised 
symptom  of  the  disease  known  as  Retinitis  Pigmentosa  (p.  363). 
I  have  recorded  i  an  instance  of  congenital  night-blindness  in 


'  Irish  ITogpital  Gazette,  March  15tb,  1873. 
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five  members  of  a  family  of  ten  clnldron,  without  ophthalmo- 
scopic signs,  and  Richter,  quoted  by  Lawrence,  observed  a 
similar  instance.  But  the  condition  of  which  I  have  here  to 
speak  is  Acute,  or  Idiopathic,  ITight-Blindness. 

These  patients  can  see  well  in  good  daylight ;  but,  of  a  very 
dull  day,  or  in  the  dusk  of  evening,  or  by  indifferent  artificial 
light,  their  vision  sinks  very  much  more  than  that  of  persons 
with  normal  eyes.  They  are  then  unable  to  see  small  objects, 
which  are  quite  plain  to  other  people,  and,  in  a  still  worse 
light,  they  fail  even  to  recognise  large  objects  visible  to  every 
one  else.  This  peculiar  visual  defect  is  due  to  imperfect 
adaptation  power  of  the  retina,  and  not  to  defective  light- 
sense,  as  is  sometimes  stated. 

Conjunctivitis  and  xerosis  of  the  conjunctiva  are  often 
present  in  acute  nyctalopia  (p.  114).  Some  observers  have 
found  micrococci  and  bacilli  in  the  conjunctiva  in  these  cases, 
and  have  regarded  these  organisms  as  the  cause  of  the  con- 
junctival affection.  It  seems  now  more  probable  that  they 
are  merely  secondary  to  the  xerosis. 

The  connection  between  nyctalopia  and  xerosis  conjunctivae 
remains  to  be  explained ;  but,  it  is  likely,  that  they  are  both 
results  of  the  one  cause. 

Acute  nyctalopia  is  often  the  result  of  long-continued 
dazzling  by  very  bright  sunlight,  or  of  lengthened  exposure 
to  bright  firelight,  e.g.  in  foundries,  and  it  is  probable  that 
in  many,  if  not  in  most,  instances  of  this  afiection,  defective 
nutrition  of  the  system  plays  the  chief  role  in  rendering  the 
patients  liable  to  it.  Thus,  in  scorbutus  acute  nyctalopia  has 
been  frequently  seen,  when  the  patients  have  been  exposed  to 
strong  glares  of  sunlight. 

Treatment  consists  in  protection  from  light, — in  short,  in 
complete  darkness  for  a  time — and  then  gradual  return  to 
ordinary  daylight ;  while  the  system  is  to  be  strengthened 
by  careful  dietary,  and  suitable  tonic  medicines. 

Ursemic  Amblyopia. — This  is  most  commonly  seen  in 
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connection  with  the  nephritis  of  pregnancy  and  scarlatina, 
but  may  occur  in  any  case  of  urtemic  poisoning.  The  blindness 
is  usually  absolute,  and  may  come  on  suddenly,  or  with  a  short 
previous  stage  of  dimness  of  vision. 

The  O'pliilialmosGO'piG  Appearances  are  negative. 
Treatment  can  only  be  directed  to  the  general  condition. 
The  Prognosis  for  vision  is  good,  as  it  always  recovers  if  the 
patient's  life  be  spared. 

Snow-Blindness. — Exposure  of  the  unprotected  eyes  for  a 
length  of  time  to  the  glare  from  an  extensive  surface  of  snow 
pi-oduces  dimness  of  sight,  which  may  amount  to  almost 
complete  blindness,  but  which  usually  passes  off  again,  as 
soon  as  regions  free  of  snow  are  reached.  One  or  two 
instances  have  been  recorded,  in  which  the  affection  con- 
tinued some  days  after  the  exposure,  and  then  underwent 
recovery. 

Pretended  Amaurosis.—  Malingerers  rarely  pretend  total 
blindness  of  both  eyes,  and  such  cases  can  often  only  be 
detected  by  constant  observation  of  their  actions. 

Presence  of  pupillary  reflex  is  no  proof  that  the  patient 
sees,  for  this  would  be  quite  compatible  with  a  cortical  lesion 
causing  total  loss  of  sight  (p.  277). 

The  crossed  diplopia  test  {vide  infra)  may  be  employed  in 
these  cases,  as,  if  both  eyes  see,  the  one  with  the  prism 
rotate  inwards  for  the  sake  of  single  vision,  while,  if  both 
eyes  be  blind,  of  course  no  such  motion  will  take  place. 
Again,  if  the  malingerer's  own  hand  be  placed  in  various 
positions,  and  he  be  asked  to  look  ab  it,  he  will,  in  all  proba- 
bility, look  in  some  other  direction  ;  whereas,  a  truly  blind 
man  usually  makes  a  fair  attempt  at  directing  his  eyes 
towards  his  own  hand. 

Pretended  monocular  amaurosis  can  generally  be  detected 
by  The  Diplopia  Test.  If  the  malingerer  be  made  to  look, 
with  both  eyes  open,  at  a  lighted  candle  placed  some  feet  ofl^", 
while  a  prism  with  its  base  downwards  is  held  before  the 
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admittedly  good  eye,  be  will  say  lie  sees  two  images  of  the 
light,  one  over  the  other.  Were  he  blind  of  one  eye,  he  would 
not  see  two  images. 

Another  method — The  Crossed  Diplopia  Test — consists  in 
holding  a  prism  of  some  10°  or  12°  with  its  base  outwards 
before  the  pretended  blind  eye  ;  when,  if  it  sees,  it  will  make 
a  rotation  inwards  for  the  sake  of  single  vision,  an  effort 
which  a  blind  eye  would  not  make. 

Alfred  Graefe's  Method. — In  this  test  the  pretended  blind 
eye  is  covered  with  the  surgeon's  hand  from  behind  the 
patient,  while,  with  the  otber  hand,  a  prism  (about  10°)  is 
held  base  down  before  the  good  eye,  so  that  its  edge  may 
pass  horizontally  across  the  centre  of  the  pupil.  Monocular 
double  vision  results,  as  the  rays  pass  through  the  upper  part 
of  the  pupil  noi-mally,  while  through  the  lower  part  of  it  they 
are  refracted  downwards  by  the  prism.  The  double  images 
stand  over  each  other.  If  now  the  hand,  which  excludes  the 
pretended  blind  eye,  be  rapidly  removed,  while,  at  the  same 
moment,  the  prism  is  moved  upwards,  so  that  the  entire 
pupil  is  covered  by  it,  a  malingerer  will  still  see  double 
images  standing  one  over  the  other ;  for  now  the  diplopia 
must  be  binocular. 

Harlan's  Test  ^  consists  in  placing  a  trial  frame  on  the 
patient's  nose  with  a  very  high  +  lens— say  +  14  D — opposite 
the  good  eye,  by  which  means  it  is  excluded  from  distant 
vision,  and  a  plane  glass— or  a  0-25  D  convex  or  concave 
lens,  which  of  course  would  not  materially  interfere  with 
its  distant  vision — opposite  the  pretended  blind  eye.  The 
patient  then,  believing  there  is  much  the  same  kind  of  glass 
before  each  eye,  will  read  the  test-types ;  and,  if  it  be  now 
desired  to  expose  the  deception,  the  pretended  blind  eye  is 
excluded  from  sight,  and  the  malingerer  will  then  be  unable 
to  read  the  test-types. 


'  Ti'ans.  Amer.  OpMlial.  Soe.,  vol.  iii.,  p.  400. 
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Snellen's  Coloured  Types  may  also  be  used  for  this  pur- 
pose. These  types  are  printed  in  green  and  red.  If  a  person 
be  really  blind  of  one  eye,  he  will,  of  course,  see  both 
the  green  and  the  red  letters  with  the  good  eye.  But,  if  a 
green  glass  be  held  before  the  good  eye,  the  rays  from  the 
red  letters  will  be  excluded,  and  he  will  now  only  see  the 
green  letters  ;  or  with  a  red  glass  the  red  letters  alone  will 
be  seen.  A  malingei'er  may  be  detected  by  holding  before  his 
admittedly  good  eye  a  green  glass ;  and,  if  he  now  still  sees 
the  red  letters,  it  must  be  that  he  does  so  with  the  so-called 
blind  eye. 

It  is  well  to  have  this  variety  of  tests,  in  order  that  they 
may  be  used  to  corroboi-ate  each  other. 

Erythropsia  (Red  Vision). — A  large  number  of  cases  of 
this  remarkable  affection  are  on  record  ;  indeed,  it  will  have 
come  under  the  notice  of  nearly  every  ophthalmic  surgeon 
of  any  experience.  Two-thirds  of  the  cases  have  been  sub- 
jects of  successful  cataract  operations,  whilst  the  remainder 
have  possessed  normal  eyes.  In  some  cases  the  red  vision 
remains  only  a  few  minutes,  and  does  not  again  return, 
whilst  in  others  it  appears  every  day  for  a  short  time  for 
weeks  or  months,  and  again  in  others  it  continues  for  several 
days,  and  then  disappears  for  good,  or  recurs  at  intervals. 
In  the  aphakic  cases,  it  does  not  usually  appear  for  weeks  or 
months  after  the  removal  of  the  cataract,  and,  in  one  case, 
the  interval  was  two  years.  During  the  attacks  the  patients 
see  all  objects  of  a  deep  red  colour,  and  occasionally  of  a 
purple  or  violet  hue.  In  no  instance  is  the  accuteness  of 
vision  affected,  either  during  or  after  the  attacks. 

A  satisfactory  explanation  for  the  affection  has  not  yet 
been  offered.  It  seems  probable,  that  it  is  due  to  over- 
excitation of  the  visual  nervous  apparatus— some  believe  of 
the  visual  centre,  others  of  the  retina— set  agoing  by  expo- 
sure of  the  retina  to  strong  light,  along  with  other  favouring 
circumstances,  especially  general  over-excitement  of  the  body 
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ov  mind.  More  than  tliis  cinnofc  at  present  be  said.  Wliy 
aphakic  eyess  hould  be  so  much  more  liable  to  erythropsia 
than  eyes  which  possess  their  crystalline  lenses,  is  an  enigma. 

Treatment  seems  to^  have  but  little  effect.  Protection  of  the 
eyes  from  light  has  ,nob  been  of  use.  Bromide  of  potassium 
internally  seems  to  have  done  some  good,  in  those  cases 
where  it  was  tried. 


CHAPTER  XVIIT. 


THE  MOTIONS  OF  THE  EYEBALLS,  AND 
THEIR  DERANGEMENTS. 

The  eyeball  moves  round  a  point  on  its  antero-posterior  axis, 
situated  (in  the  emmetropic  eye)  14  millimetres  behind  the 
cornea,  and  10  millimetres  in  front  of  the  posterior  surface  of 
the  sclerotic.  Its  motions  are  effected  by  means  of  the  six 
orbital  muscles,  arranged  in  three  pairs,  each  pair  consisting  of 
two  antagonistic  muscles  ;  thus,  the  rectus  internus  and  rectus 
externus  are  antagonistic,  the  former  rotating  the  eye  inwards, 
and  the  latter  rotating  it  outwards.  The  two  remaining  pairs 
are  the  recti  superior  and  inferior,  and  the  obliqui  superior  and 
inferior.  The  sixth  cerebral  nerve  supplies  the  external  rectus 
and  no  other  muscle  of  the  body,  while  the  fourth  nerve  is  for 
the  special  supply  of  the  superior  oblique,  the  other  orbital 
muscles  (as  well  as  the '  sphincter  iridis  and  ciliary  muscle) 
being  supplied  by  the  third  nerve. 

:The  Primarij  Position  of  the  Eyeball  is  that  one  in  which,  the 
head  being  held  erect,  the  gaze  is  directed  straightforwards  in 
tli^  horizontal  plane.  This  is  the  starting-point  from  which 
the  actions  of  the  muscles  are  considered. 

The  Beetles  Externus  and  Rectus  Internus,  lying  from  their 
origin  to  their  insertion  in  a  plane  which  corresponds  with 
that  of  the  horizontal  plane  of  the  eyeball,  move  the  latter 
on  its  perpendicular  axis  directly  inwards  and  outwards,  and 
have  no  other  action. 

The  plane  of  The  Rectus  SuiJerior  and  Rectus  Inferior  does  not 
quite  correspond  with  the  vertical  plane  of  the  eyeball,  and 
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consequently,  the  axis  on  which  they  rotate  the  globe  is  not 
its  horizontal  axis,  but  one  which,  passing  from  within  and 

before,  backwards  and  outwards, 
forms  with  the  antero-posterior 
axis  an  angle  of  70°  (Fig.  132). 
While,  then,  their  action  is 
mainly  to  rotate  the  eyeball 
upwards  and  downwards,  these 
muscles  rotate  it  also  somewhat 
inwards.  Moreover,  the  superior 
rectus  giving  to  the  vertical 
meridian  of  the  cornea  an  inward 
inclination,  or  inward  wheel- 
motion  ^  of  the  eye  (vide  infrcC), 
while  the  inferior  rectus  gives  this 
Fig.  132.  meridian  an  outward  inclination, 

or  ovitward  wheel-motion  of  the  eyeball,  the  power  of  these 
muscles  over  the  upward  and 
downward  motions  is  greatest 
when  the  eye  is  turned  out,  for 
then  their  axis  of  rotation  co- 
incides most  closely  with  the 
horizontal  axis  of  the  globe  ;  and 
their  influence  over  the  wheel- 
motion  is  greatest  when  the  eye 
is  turned  in,  for  then  their  axis  j 
coincides  most  closely  with  the  \ 
antero-posterior  axis  of  the  globe. 

The  plane  of  The  Oblique 
Muscles  of  the  eyeball  also  ap- 
proaches the  vertical  plane  of 
the  eyeball,  the  axis  upon  which 
they  rotate  the  latter  passing  -piG.  133. 


'  In  speaking  of  the  inclination  of  the  vertical  meridian  of  the  cornea, 
it  is  the  upper  extremity  of  this  meridian  which  is  meant. 


CHAP.  XVIII.]        THE  ORBITAL  MUSCLES. 


417 


from  within  and  behind,  forwards  and  outwards,  and  making 
with  the  antero-posfcerior  axis  an  angle  of  35°  (Fig.  133). 
The  principal  action,  accordingly,  of  the  oblique  muscles  is  to 
incline  the  vertical  meridian  of  the  cornea ;  the  sup.  oblique 
inclines  it  inwards  (wheel-motion  inwards),  the  inf.  oblique 
inclines  it  outwards  (wheel-motion  outwards).  In  addition  to 
this  action,  the  oblique  muscles,  respectively,  rotate  the  eye- 
ball downwards  and  outwards  (sup.  oblique),  and  upwards  and 
outwards  (inf.  oblique).  It  is  evident,  that  the  power  of  these 
muscles  over  the  upward  and  downward  motions  of  the  eyeball 
is  greatest  if  the  eye  be  turned  in,  and  that  their  power  over 
the  wheel-motion  is  greatest  when  the  eye  is  turned  out. 

To  sum  up,  then,  the  superior  oblique  and  rectus  produce 
wheel-motion  inwards,  while  the  inferior  oblique  and  rectus 
produce  wheel-motion  outwards.  The  action  of  the  obliques 
on  the  wheel- motion  is  greatest  when  the  eye  is  rotated 
outwards,  and  of  the  recti  when  the  eye  is  rotated  inwards. 

In  considering  the  motions  of  the  eyeballs,  we  have  to  think 
of  the  motions  of  one  eyeball  as  associated  with  those  of  its 
fellow  ;  e.g.  the  action  of  the  internal  rectus  of  the  left  eye 
is  associated  with  the  action  of  the  external  rectus  of  the 
I'ight  eye  in  rotation  of  both  eyeballs  to  the  right. 

The  ve7'tical  meridian  of  the  eyes  becomes  inclined  to  the 
right  or  left  in  different 
positions  of  the  globe, 
as  has  been  experiment- 
ally proved  by  Bon- 
ders. 

1.  In  the  primary 
position,  as  also  when 
the    eyes   are   turned  ^in- 
directly inwards,  outwards, 
vertical  meridians  (a,  b,  Figs, 
direction  (Fig.  134). 

2.  When  the  eyes  are  turned  to  the  left  and  upwards,  the 


upwards,  or  downwards,  the 
134-138)  maintain  their  vertical 
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vertical  meridian  of  each  eye  is  inclined  at  the  same  angle 

^  to  the  left  (Fig.  135). 
Wheel-motion  to  the 
left. 

3.  When  the  eyes  are 
turned  to  the  laft  and 
downwards,  the  vertical 
Fig.  13.J.  meridian  of  each  eye  is 

inclined  to  the  right  at  the  same  angle  (Fig.  136).  Wheel- 
motion  to  the  right. 

4.  When  the  eyes  are  turned  to  the  right  and  U2)wards,  the 
vertical  meridian  of  each 
eye  is  inclined  at  the 
same  angle  to  the  right. 
Wheel-motion  to  the 
right  (Fig.  137). 

5.  When  the  eyes  are 
turned  to  the  o-ight  and  Fig.  1S6. 
downwards,  the  vertical  meridian  of  each  eye  is  inclined  at 

the  same  angle  to  the 
left.  Wheel-motion  to 
the  left  (Fig.  138). 

We'  shall  now  con- 
sider which  muscles  are 
called  into  action,  when 
Fig.  187.  {^^32  individual  requii-es 

to  place  his  eye  in  the  several  principal  positions. 

1.  In  the  Primary 
Position  all  the  muscles 
are  at  rest. 

2.  Motion  of  the  eye- 
ball directly  ouiioards  is 
eflected  by  the  external 
rectus  alone,  and  mo- 


FiG.  138. 


tion  directly  inwards  by  the  internal  rectus  alone. 
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3.  Motion  of  the  eyeball  directly  upwards  and  directly  down- 
wards is  effected  chiefly  by  aid  of  the  sup.  and  inf.  recti. 
But  these  muscles,  acting  alone,  rotate  the  eyeball  slightly 
inwards,  and  give  a  certain  inclination  to  the  vertical  meridian, 
which,  in  this  position,  should  be  upright.  Consequently,  in 
rotation  of  the  globe  directly  upwards,  the  inf.  oblique,  which 
rotates  the  eye  slightly  outwards  (as  well  as  upwards),  and 
inclines  the  vertical  meridian  outwards,  must  be  associated 
with  the  sup.  rectus,  in  order  to  counteract  in  these  particu- 
lars the  tendency  of  its  action.  In  rotation  of  the  eyeball 
directly  downwards,  the  inf.  rectus  must  be  associated  with 
the  sup.  oblique,  which  acts  antagonistically  to  this  rectus  in 
respect  of  rotation  inwards,  and  of  outward  wheel-motion. 

4.  Rotation  wpimrds  and  outwards  is  chiefly  efi'ected  by  aid 
of  the  rectus  superior  and  rectus  externus.  But  the  latter 
muscle  has  no  influence  over  the  wheel-motion,  while  the 
former  produces  wheel-motion  inwards.  Yet,  the  inclination 
of  the  vertical  meridian  is  outwards  in  this  position ;  and, 
therefore,  a  third  muscle,  which  will  supply  this  inclination  in 
a  high  degree,  is  required,  namely,  the  inferior  oblique,  whose 
power  over  the  wheel-motion  of  the  eyeball  is  greatest,  when 
the  latter  is  in  this  position. 

5.  Rotation  downwards  and  outwards  is  chiefly  effected  by 
the  rectus  inf.  and  rectus  ext.  Inasmuch,  however,  as  the 
former  inclines  the  vertical  meridian  outwards,  while  the 
latter  has  no  influence  over  it  at  all,  a  third  force  is  required, 
which  will  bring  about  the  required  inward  wheel-motion, 
namely,  the  sup.  oblique,  whose  influence  in  this  respect  is 
most  powerful  when  the  eye  is  in  this  position. 

6.  Rotation  ujywards  and  inwards  is  chiefly  brought  about 
by  the  rectus  superior  and  rectus  internus.  But  the  effect  of 
the  former,  upon  the  inward  wheel-motion  of  the  eye,  would 
be  so  great  as  to  interfere  with  parallelism  of  the  vertical 
meridians  of  the  two  eyes,  that  of  the  other  eye  not  being 
inclined  outwards  in  a  corresponding  degi-ee.    A  third  force, 
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therefore,  is  required,  which  will  to  a  certain  extent  counteract 
the  influence  of  the  sup.  rectus  in  this  respect,  and  this  is  the 
inf.  oblique,  which,  in  this  position  of  the  eyeball,  has  but 
slight  power  over  its  wheel-motioD. 

7.  Rotation  donniwards  and  inwards  is  chiefly  the  result  of 
contraction  of  the  rectvis  inf.  and  rectus  int.  The  power  of  the 
former  over  the  outward  inclination  of  the  vertical  meridian 
would,  in  a  similar  way,  be  too  great,  and  must  be  similarly 
corrected  by  the  action  of  the  superior  oblique. 

Paralyses  of  the  Okbital  Muscles. 

General  Symptoms. — l.  Diplopia.  The  affected  eye  being 
deviated  from  its  cori-ect  position,  and  being  more  or  less 
incapable  of  associated  motions  with  the  other  eye,  the  image 
of  the  object  looked  at  is  not  formed  on  identical  spots  of  the 
retina  in  each  eye,  and  hence  the  object  seems  doubled.  2.  In- 
distinct vision.  If  the  paralysis  be  but  slight,  actual  diplopia 
may  not  be  present,  but  the  double  images  overlapping  each 
other  will  cause  dimness  or  confusion  of  sight.  3.  Giddiness, 
due  partly  to  the  diplopia,  and  partly  to  faulty  projection  of 
-the  object.  4.  Some  patients  turn  the  head  towards  the  side 
of  the  paralysed  muscle,  in  order  to  diminish  or  eliminate  the 
diplopia;  e.g.  if  the  left  ext.  rectus  were  paralysed,  the  head 
would  be  turned  towards  the  left ;  if  it  were  the  left  int.  rectus, 
the  head  would  be  turned  towards  the  right.  By  this  manoeuvre 
.the  loss  of  the  action  of  the  sffected  muscle  is  less  felt,  for 
objects  which  lie  straight  in  the  patient's  path,  while  he  walks 
about ;  as  it  involves  a  rotation  of  the  eye  towards  the  side 
of  the  healthy  antagonist,  in  which  region  of  the  binocular 
field  the  diplopia  is  reduced  to  the  minimum.  Some  patients 
close  one  eye  to  procure  single  vision. 

In  studying  a  case  of  paralysis  of  an  orbital  muscle,  the 
following  General  Princi^iles  should  be  borne  in  mind.  1.  The 
defective  mobility,  and  the  diplopia,  increase  towards  the  side 
of  the  affected  muscle,  e.g.  towards  the  left,  if  the  left  external 
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rectus  be  paralysed  ;  towards  the  right,  if  the  left  internal 
rectus  be  paralysed.  2.  The  secondary  deviation  {i.e.  the 
deviation  of  the  sound'  eye  while  the^  affected,  eye  fixes)  is 
greater  than  the  primary  deviation  {i.e.  the  deviation  of  the 
affected  eye  while  the  sound  eye  fixes).  Because,  the  muscle 
in  the  sound  eye,  which  is  associated  in  its  action  with  the 
paralysed  muscle  in  the  affected  eye  {e.g.  the  rect.  int.  with 
the  rect.  ext.),  must  receive  a  nervous  impulse  of  equal  intensity 
to  that  sent  to  the  weak  muscle,  and,  as  the  latter  requires  a 


Fig.  13LI. 


considerable  impulse^to  excite  its  action,  its  associate  will  be 
over-excited.  Lef  us  suppose  the  left  external  rectus  to  be 
paralysed,  and  that,  shading  the  right  eye  with  a  hand,  we 
direct  the  patient  to  fix  with  his  left  eye  an  object  held  some- 
what to  his  left-hand  side  ;  we  may  notice,  on  removing  the 
shading  hand,  that  the  right  eye  has  been  rotated  inwards  to 
an  extent  far  exceeding  that  of  the  primary  deviation  of  the 
left  eye,  and  has  now  to  make  an  outward  motion,  in  order 
again  to  fix  the  object.  3.  The  irhage  formed  on  the  retina  of 
the  affected  eye  is  projected  (seems  to  lie)  in  the  direction  of 
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the  paralysed  muscle ;  e.g.  if  the  left  ext.  rect.  be  paralysed, 
the  image  of  that  eye  will  be  formed  to  the  inside  (at  n,  Fig. 
139)  of  the  macula  lutea  (m'),  and  will  therefore  seem  to  lie  to 
the  left  (at  /t')  of  the  image  belonging  to  the  right  eye.  Where 
the  image  of  the  alfected  eye  lies  to  the  corresponding  side,  as 
in  this  instance,  the  diplopia  is  termed  homonymous,  and  such 
double  vision  always  indicates  convergence  of  the  visual  lines. 

But,  suppose  the  internal  rectus  of  the  left  eye  to  be  para- 
lysed, the  image  on  the  retina  of  that  eye  falls  then  to  the 
outside  of  its  macula  lutea,  and  must,  therefore,  be  projected 
to  the  right  of  the  true  position  of  the  object ;  this  is  cross  e  d 
diplopia,  and  attends  divergence  of  the  visual  lines. 

Paralysis  of  the  External  Rectus  of  the  Left  Eye. — 

If  this  be  complete,  or  considerable,  it  is  easy  of  diagnosis, 
as  marked  loss  of  power  of  motion  of  the  eyeball  outwards 
is  present,  and  the  patient  complains  of  double  vision.  He 
keeps  his  head  turned  to  the  left,  in  order  to  diminish  the 
inflvience  of  the  paralysed  muscle  as  much  as  possible. 

If,  however,  the  paralysis  be  but  slight,  the  patient  may  not 
complain  decidedly  of  diplopia,  but  only  of  indistinctness  or 
confusion  of  sight,  especially  when  he  looks  towards  the  left. 
To  decide  the  diagnosis  in  such  a  case  the  double  images  must 
be  examined.  A  long  lighted  candle  is  used  as  the  object  to 
be  looked  at;  and  one  eye — let  us  say  here  the  lefb  eye — is 
covered  with  a  bit  of  red  stained  glass,  in  order  to  differentiate 
the  images.  The  candle  is  now  held  on  a  level  with  the 
patient's  eyes,  and  straight  opposite  him,  at  about  three  metres 
distance  (eyes  in  primary  position),  a.  In  this  position  the 
images  are  seen  very  close  together,  or  overlapping  each  other, 
both  of  them  upright  and  on  the  same  level,  the  red  candle  to 
the  left,  the  white  to  the  right,  i.e.  homonymous  diplopia =con- 
vergence.  Tbis  convergence  must  be  due  to  paralysis  of  one  or 
other  external  rectus  muscle,  but  we  cannot  say  at  this  stage  of 
the  experiment  which  of  them  is  affected,  h.  In  order  to  de- 
termine this  point  the  candle  must  be  carried  from  side  to  side, 
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and  the  increasing  or  decreasing  distance  of  the  images  from  each 
other  noted.  If  the  candle  be  carried  slowly  to  the  right,  the 
patient  following  it  with  his  eyes  while  his  head  remains  fixed, 
the  images  come  still  closer  together,  or  only  one  candle  is  seen. 
But,  if  the  candle  be  carried  to  the  patient's  left-hand  side,  the 
images  go  farther  apart,  their  relative  positions  being  main- 
tained. We  now  know  that  it  is  the  left  external  rectus  which 
is  affected ;  because,  towards  the  left — the  direction  in  which 
the  action  of  this  muscle  is  most  wanted, 
and  consequently  its  loss  most  felt — the 
distance  between  the  dou.ble  images  in- 
creases. The  images  are  erect,  as  no  wheel- 
motion  is  caused  by  action  of  the  external 
rectus,  c.  If,  however,  the  candle  be  held 
to  the  left  and  raised  aloft,  the  image 

belonging  to  the  left  eye  will  seem  to         „  , 

*  ^  .  Fig.  140. 

lean  away  from  that  of  the  right  eye 

(Fig.  140).    The  reason  of  this  is,  thafc,  owing  to  the  paralysis 

of  the  external  rectus,  the  left  eye  cannot  look  upwards  and 

outwards  as  it  should,  but  merely  looks  upwards.    The  vertical 

meridian  therefore  remains  vertical.    But  the  right  eye,  which 

is  free  to  follow  the  candle,  looks  up  and  to  the  left.  Its 

vertical  meridian  is  therefore  inclined  to  the  left.    That  is, 

the  vertical  meridians  of  the  two  eyes  converge  at  the  top, 

which  necessitates  a  divergence  of  the  upper  extremities  of  the 

images.     The  rotation  of  the  right  eye  in  this  position  is 

physiological,  and  its  image  is  therefore  judged  to  be  vertical ; 

while  the  image  of  the  left  eye  diverging  from  that  of  the 

right,  though  really  vertical,  is  judged  to  be  oblique.  An 

analogous  derangement  of  the  vertical  meridian  takes  place 

in  the  position  below  and  to  the  outside. 

d.  If  the  patient  be  told  to  direct  his  gaze  specially  towards 

the  red  candle,  the  distance  between  the  two  candles  will  be 

much  greater  than  if  he  direct  his  gaze  towards  the  white 

candle.    This  is  explained  by  General  Principle  No.  2,  p.  421. 
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If  the  pcatient's  good  eye  be  closed,  and  an  object  (surgeon's 
finger)  be  held  up  within  his  reach,  but  towards  his  left-hand 
side,  and  he  be  requested  to  aim  rapidly  at  it  with  his  fore- 
finger, he  will  aim  to  the  left  of  it.  The  nervous  impulse  sent 
to  his  left  external  rectus,  to  enable  him  to  turn  the  eye 
towards  the  object,  is  of  such  intensity,  as  to  lead  him  to  fancy 
that  the  object  lies  much  farther  to  the  left,  than  it  does 
(incorrect  projection  of  the  field  of  view) ;  for  we,  to  a  great 
extent,  estimate  the  distance  of  objects  from  each  other,  by 
the  amount  of  nervous  impulse  supplied  to  our  orbital  muscles 
in  motions  of  the  eyeball. 

A  prism  held  horizontally  before  the  afiected  eye  with  its 
base  outwards  brings  the  double  images  closer  together  ;  or, 
if  the  correct  prism  be  selected,  the  images  will  be  blended 
into  one. 

Paralysis  of  the  Superior  Oblique  of  the  Left  Eye.— 

This  paralysis  will  be  most  apparent  when  a  demand  is  made 
for  motion  of  the  eyeball  downwards  and  inwards,  motion  in 
this  direction  being  that  over  which  the  superior  oblique  has 
most  influence.  Still,  absolute  defect  of  motion  is  sometimes 
difiicult  to  detect  even  in  complete  paralysis  of  this  miTScle, 
owing  to  vicarious  action  of  the  inferior  rectus  and  internal 
rectus.  Careful  examination  of  the  secondary  deviation  will 
often  be  successful  as  to  this  point,  but  it  is  the  examination 
of  the  double  images  upon  which  we  must  chiefly  depend  for 
the  diagnosis. 

a.  In  the  whole  of  the  field  of  vision  above  the  horizontal 
plane  there  is  single  vision.  Below  the  horizontal  plane  in 
the  median  line  diplopia  appears,  the  image  belonging  to  the 
left  eye  standing  lower  than  that  belonging  to  the  I'ight, 
because  the  superior  oblique  being  a  muscle  which  assists  in 
rotating  the  eye  downwards,  the  latter,  for  want  of  the  action 
of  this  muscle,  now  stands  higher  than  its  fellow  (right  eye), 
and,  consequently,  the  image  will  not  fall  on  its  macula  lutea 
(as  it  does  in  the  right  eye),  but  above  it,  and  will  therefore 
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be  projected  below  the  image  of  the  right  eye.  The  position 
downwards  and  inwards  of  the  eyeballs,  is  that  in  which  the 
greatest  demand  is  made  upon  the  superior  oblique  for  rota- 
tion of  the  eye  downwards  :  therefore,  it  is  in  this  position 
its  want  for  this  purpose  is  most  felt ;  and  when  the  candle 
is  held  in  this  position,  the  vertical  distance  between  the 
double  images  is  greatest,  h.  The  superior  oblique  assists 
also  in  rotation  of  the  eye  outwards  :  therefore,  loss  of  its  power 
must  commit  the  eyeball  to  a  certain  extent  to  the  power  of 
the  muscles  which  move  it  inwards,  and  a  rotation  in  this 
latter  direction  (convergence)  takes  place,  with  the  result 
of  making  the  image  belonging  to  the  left  eye  stand  to  the 
left  of  the  image  belonging  to  the  right  eye  (homonymous 
diplopia),  c.  The  superior  oblique  inclines  the  vertical  meri- 
dian inwards  :  therefore,  in  rotation  directly  downwards,  loss 
of  its  power  commits  the  eye  to  the  outward  wheel-motion 
imparted  to  it  by  the  inferior  rectus.  This  gives  to  the 
image  belonging  to  the  left  eye  an  inclination  to  the  patient's 
jight  hand.  cl.  The  power  of  the  superior  oblique  to  incline 
the  vertical  meridian  inwards  is  greatest  when  the  eye  is 
turned  downwards  and  outwards  :  consequently,  in  this  respect 
its  paralysis  will  be  most  felt  in  this  position,  and  therefore 
here  the  inclination  of  its  image  to  that  of  the  sound  eye 
will  be  most  marked. 

e.  A  remarkable  phenomenon  usually  noticed  in  this  para- 
lysis (and  sometimes  in  paralysis 
of  the  inferior  rectus),  and  for 
which  a  good  explanation  does 
not  exist,  is,  that  the  image  be- 
longing to  the  affected  eye  seems 
to  stand  nearer  the  patient  than 
that  of  the  sound  eye. 

To  sum  up  then  {vicU  Fig.  141)  : 
below  the  horizontal  plane  there 

is  homonymous  diplopia,  while  the  image  [A)  of  the  affected 
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eye  stands  on  a  lower  level,  is  inclined  towards  the  other 
image,  and  seems  to  be  nearer  the  patient.    Furthermore  :— 

/.  In  an  extreme  lower  and  outer  position,  the  image  of  the 
affected  eye  may  sometimes  seem  to  stand  higher  than  that 
of  the  sound  eye,  owing  to  an  excessive  outward  inclination  of 
the  vertical  meridian,  which  throws  the  image  on  the  lower 
and  outer  quadrant  of  the  retina. 

In  order  to  do  away  with  or  diminish  the  diplopia,  the 
patient  inclines  his  head  forwards,  and  turns  it  to  the  side  of 
the  good  eye. 

For  the  prismatic  correction  of  the  diplopia  two  prisms 
will  be  required,  one  with  its  base  downwards  ia  front  of  the 
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Fig.  142.— Paralysis  of  Left  Inf.  Teztus.  Crossed  diplopia.  A, 
Image  of  right  eye ;  B,  Image  of  left  eye. 

Fig.  143.—  Paralysis  of  Left  Superior  Oblique.  Homonymous  diplopia. 
A',  Image  of  right  eye ;  B',  Image  of  left  eye. 

left  eye  to  cori-ect  the  vertical  difference,  and  a  second  with 
its  base  outwards  in  front  of  the  right  eye  to  correct  the 
lateral  difference. 

To  make  the  diagnosis  between  the  foregoing  paralysis,  and 
paralysis  of  the  left  inf.  rectus, — in  which  the  diplopia  is  also 
below  the  horizontal  plane  only,  and  the  image  of  the  left  eye 
also  lower  than  that  of  the  right, — it  has  merely  to  be  re- 
membered that  there  is  here  crossed — instead  of  homonymous 
— diplopia,  because,  the  superior  oblique,  which  now  chiefly 
effects  the  downward  motion  of  the  eyeball,  turns  it  at  the 
same  time  somewhat  outwards ;  and,  that  the  image  of  the 
left  eye  is  inclined  towards  the  left,  instead  of  towards  the 
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riffht,  because  the  inf.  rectus  inclines  the  vertical  mei-idian 
outwards,  and,  therefore,  when  its  action  is  lost,  the  eye  is 
committed  to  the  action  of  the  superior  oblique,  which  gives 
it  a  wheel-motion  inwards.  The  figures  142  and  143  will 
assist  in  this  explanation. 

Paralysis  of  the  Internal  Rectus,  Superior  Rectus, 
Inferior  Rectus,  Inferior  Oblique,  and  Levator  Pal- 

pebrae. — Complete  paralysis  of  all  the  branches  of  the  third 
nerve  produces  a  remarkable  appearance.  The  upper  lid 
droops  (ptosis),  the  pupil  is  semi-dilated  and  immovable,  the 


Fig. 

power  of  accommodation  is  destroyed,  and  the  eyeball  is  often 
slightly  protruded,  owing  to  the  backward  traction  of  the 
recti  being  lost  to  it.  Motion  inwards  exists  but  to  a  slight 
degree,  and  motion  downwards  is  efiected  only  by  aid  of  the 
superior  oblique,  and  is  accompanied  by  marked  inward  wheel- 
motion.  If  the  paralysis  be  of  some  little  standing,  the 
external  rectus  obtains  rule  over  the  eyeball,  and  rotates  it 
permanently  outwards. 

The  diagnosis,  then,  in  cases  of  complete  paralysis  of  all 
branches  of  the  nerve  is  easily  made ;  but  not  so,  sometimes, 
if  the  paralysis  be  only  partial.    The  examination  of  the 


428 


BISUASES  OF  THE  EYE.        [chap.  xvin. 


double  images  then  is  of  value.  If  (see  Fig.  144)  the  left 
third  nerve  be  partially  paralysed,  in  all  or  most  of  its  branches 
there  will  be  crossed  diplopia,  either  in  the  whole  of  the  field 
of  vision — for  want  of  power  in  the  internal  rectus— or  towards 
the  patient's  right  at  the  least,  and  the  lateral  distance  between 
the  images  will  increase  as  the  visual  object  is  carried  farther 
towards  the  right.  When  the  visual  object  is  held  aloft,  the 
left  eye  will  remain  behind— for  want  of  the  action  of  both  of 
the  muscles  which  turn  the  eye  upwards— and,  con.sequently, 
in  this  position,  its  image  will  stand,  not  only  to  the  right  of, 
but  also  above  that  of  the  right  eye  ;  while,  when  the  visual 

object  is  held  below  the  horizontal  plane,  the  eye  will  ^^owing 

to  paralysis  of  the  inferior  rectus— remain  higher  than  the 
right  eye,  and,  consequently,  its  image  will  appear  to  te 
lower  than  that  of  the  right  eye.  It  will,  moreover,  be 
inclined  towards  the  latter  image,  in  consequence  of  the  in- 
ward wheel-motion  imparted  to  the  eye  by  the  superior  oblique. 

When  in  each  eye  some  branches  of  the  third  are  paralysed, 
the  diagnosis  is  often  extremely  complicated.    The  ptosis, 

however,  which  is  nearly 
always  present,  and  is 
readily  recognised,  and  the 
paralysis  -of  the  sphincter 
iridis  (mydriasis)  and  of 
accommodation,  which  often 
exist,  and  are  also  easily 
observed,  give  valuable  aid. 
Moreover,  any  loss  of  motion 
upwards  must  be  due  to 
paralysis  of  the  third  nerve  ; 
but,  if  there  be  loss  of  motion 
downwards,  the  differential 
diagnosis  between  paralysis  of  the  inferior  rectus  and  of  the 
superior  oblique  has  to  be  made.  For  this  see  the  paragraph 
paralysis  of  the  latter  muscle  (p.  424). 
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As  Biay  be  imagined  from  the  foregoing,  it  is  often 
difficult  in  practice  to  keep  clearly  before  one's  mind  the 
different  actions  of  the  orbital  muscles,  and,  from  the 
character  of  the  diplopia,  to  deduce  the  paralysis  which 
may  be  present.  An  aid  in  this  respect  has  been  provided 
by  Dr.  Louis  Werner^  by  means  of  two  diagrams  (Figs.  145 
and  146). 

The  form  of  diplopia,  which  characterises  paralysis  of  each 
muscle,  is  expressed  by  the  position  of  the=dotted  line  bearing 
the  name  of  the  muscle. 
The  dotted  lines  i-epresent 
the  "  false  images,"  the 
continuous  lines  the  "  true 
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images. 

In  the  case  of  the  recti 
(Fig.  145)  the  false  images 
enclose  a  lozenge-shaped 
space  situated  between  the 
true  ones,  whereas  in  the 
case  of  the  oblique  muscles 
(Fig.  146),  the  true  images, 
which,  for  the  sake  of  sifn- 

plicity,  are  combined  in  one  line,  lie  between  the  four  "  false 
images,"  which  diverge  from  one  another  so  as  to  form  an  X. 
It  will  also  be  noted  that  the  dotted  lines  extend  upwards 
and  downwards  beyond  the  others,  indicating  res]Dectively 
ttat  the  "false  images"  are  higher  or  lower  than  the  true 
ones.  Another  fact  which  the  diagrams  indicate  is  that,  in 
the  case  of  the  muscles  represented  in  the  upper  halves  of  the 
figures,  the  diplopia  occurs  in  the  U2)'pe,r  part  of  the  field  of 
fixation,  or,  in  other  words,  in  upward  movements  of  the  eyes. 
A  similar  rule  holds  good  with  regard  to  the  lower  halves. 


'  Oj)Uthaliinc  Review,  March,  1886. 
The  "  false  image  "  corresponds  to  the  affected  eye,  and  the  "  true 
image  "  to  the  sound  eye. 
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The  method  of  using  the  diagrams  will  be  better  understood 
by  taking  a  particular  muscle  as  an  example.  Suppose,  for 
instance,  that  we  wish  to  know  what  kind  of  diplopia  results 
from  paralysis  of  the  lefi  inferior  rectus;  it  is  simply  necessary 
to  look  at  the  hfi  inferior  portion  of  Fig.  145  (recti),  which 
gives  the  diplopia.  If  we  analyse  this  we  find:  (1)  That  the 
diplopia  is  "  crossed"  for  the  false  image  corresponding  to  the 
left  eye  is  on  the  right  of  the  true  image,  i.e.  the  right  image 
corresponds  to  the  left  eye  ;  (2)  That  the  false  image  has  its 
upijer  end  inclined  towards  the  trite  one;  (3)  That  the  false 
image  is  lower  than  the  true  one,  for  the  dotted  line  extends 
lower  than  the  ether  one ;  (4)  That  the  diplopia  occurs  in 
dowmuard  movements  of  the  eyes,  for  it  is  in  the  loioer  half  of 
the  diagram  that  the  false  image  lies. 

The  same  method  applies  to  the  other  recti :  the  diplopia 
for  the  right  upper  rectiis  is  found  in  the  right  uppzr  quadrant, 
and  so  on  for  the  rest. 

The  same  rules  also  apply  to  the  obliques  (Fig.  146),  with 
one  difference.  The  recti  move  the  eye  in  the  direction  indi- 
cated by  their  names,  the  superior  moving  it  upwards,  and  the 
inferior  downwards ;  but  in  the  case  of  the  obliques  the  re- 
verse takes  place,  the  superior  oblique  moving  the  eye  down- 
w^ards,  and  the  inferior  upwards.  Therefore,  for  the  superior 
obliques  we  must  look  at  the  lower  half  of  Fig.  146,  and  for 
the  inferior  obliques  at  the  upper  part. 

This  is  an  extremely  simple  method.  By  bearing  the 
figures  in  mind,  it  is  possible  to  tell  immediately  what  kind 
of  diplopia  would  result  from  paralysis  of  any  one  of  these 
muscles,  and  conversely,  given  the  diplopia,  to  determine  to 
which  muscle  it  is  dvie. 

The  Causes  of  Paralyses  of  Orbital  Muscles  are  peripheral 
or  central.  The  first  are  chiefly  of  rheumatic  or  syphilitic 
nature. 

Rheumatic  paralysis,  to  which  the  external  rectus  is  speci- 
ally prone,  will  be  noted,  if  there  aie  symptoms  of  general 
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rheumatism,  or  if  there  is  a  history  of  exposure  to  cold  or 
wet  immediately  preceding  the  attack. 

Syphilis  will  be  suggested  as  a  cause,  if  there  be  a  specific 
history,  and  that  other  causes  can  be  excluded.  Syphilitic 
paralyses  of  the  orbital  muscles  are  amongst  the  later  symp- 
toms of  the  disease,  and  may  be  due  to  exostoses  or  gummata 
at  the  base  of  the  skull,  or  to  syphilitic  neoplasms  in  the 
covirse  of  the  nerve.  The  third  nerve  seems  to  be  particularly 
liable  to  be  attacked  by  a  solitary  gumma  at  the  base  of  the 
skull,  ptosis  being  commonly  the  first  symptom. 

Other  neoplastic  growths  can,  of  course,  cause  these  para- 
lyses in  the  same  way. 

After  an  attack  of  Diphtheritic  Sore  Throat  paralysis  of 
the  orbital  muscles  is  sometimes  seen,  but  is  by  no  means 
so  frequent  in  this  connection  as  paresis  of  the  ciliary  muscle 
(p.  53).  These  paralyses  appear  in  from  one  to  six  weeks 
after  the  outbreak  of  the  primary  afiection.  The  latter  need 
not  have  been  of  a  severe  kind  ;  indeed,  sometimes  the  patients 
have  been  unaware  that  they  had  had  any  sore  throat.  One 
or  several  muscles,  and  one  or  both  eyes,  may  be  attacked. 
The  paralyses  of  the  orbital  muscles  always  recover  in  the 
course  of  some  weeks. 

It  is  probable,  but  not  yet  definitely  ascertained,  that 
poliomyelitis  with  minute  haimorrhages  at  the  cerebral 
centres  of  the  nerves  supplying  the  paralysed  muscles  is  the 
pathological  condition  in  these  cases  of  diphtheritic  paralyses. 
Absence  of  the  knee-reflex  has  been  noted  in  quite  a  number 
of  the  cases.—Treatvient  should  consist  in  iron,  cod  liver  oil, 
and  general  tonic  measures. 

In  diabetes,  paralyses  of  orbital  muscles,  especially  of  the 
external  rectus,  are  not  very  uncommon. 

When  diphtheria  and  diabetes  can  be  excluded,  the  diagnosis 
of  a  central  cause  depends  chiefly  upon  collateral  symptoms 
e.9.  paralyses  of  other  nerves,  headache,  loss  of  memory,  etc' 
Von  Graefe  pointed  out  that  a  diagnostic  sign  may  be  obtained 
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from  the  diplopia  itself  ;  for,  if  of  central  origin,  fusion  of  the 
double  images  by  means  of  prisms  is  difficult  or  impossible, 
the  slightest  motion  of  the  patient's  head  or  eyes,  or  of  the 
prism,  being  sufficient  to  separate  the  images  widely ;  while 
in  diplopia  from  a  peripheral  paralysis,  fusion  by  prisms  does 
not  present  such  difficulties. 

Experience  shows  that  complete  paralysis  of  any  one  of 
the  nerves  supplying  the  orbital  muscles,  if  unaccompanied  by 
other  paralyses,  rarely  depends  upon  a  central  caiise  ;  but  that, 
if  the  latter  exist,  the  loss  of  nerve  power  is  only  partial. 
This,  no  doubt,  is  due  to  the  fact  that — unless  the  central  lesion 
be  very  extensive,  in  which  case  other  nerves  will  be  involved 
— all  the  filaments  of  the  nerve  in  question  cannot  be  impli- 
cated ;  while  at  the  base  of  the  skull  or  in  the  orbit,  any  nerve 
or  branch  can  be  singled  out  by  a  comparatively  circumscribed 
morbid  process.  In  the  premonitory  stages  of  tabes  dorsalis, 
ephemeral  partial  paralyses,  affecting  now  one  and  again  an- 
other of  the  orbital  muscles,  may  sometimes  be  observed ;  and 
in  disseminated  sclerosis  orbital  paralyses  are  not  very  rare. 

Intermitting  Paralysis  of  one  Third  Nerve  is  a  curious 
symptom  sometimes  met  with.  The  patients  are  generally 
children  or  young  adults,  who  usually  suffer  from  headache 
on  the  side  corresponding  to  the  paralysed  eye.  The  paralysis 
may  be  complete  or  partial,  and  the  attack  varies  in  its  duration 
from  a  few  days  to  a  few  months.  Some  cases  are  purely 
periodical,  i.e.  in  the  intervals  between  the  attacks  of  paralysis 
all  the  muscles  supplied  by  the  third  nerve  act  in  a  completely 
normal  manner ;  while,  in  other  cases,  those  muscles,  or  some 
of  them,  do  not  completely  recover  their  functions  in  the 
intervals.  We  are  as  yet  quite  in  the  dark  as  to  the  cause  of 
these  periodical  paralyses  of  the  third  nerve.  Some  hold  that 
the  purely  periodical  cases  are  of  a  functional  nature,  possibly 
hysterical  or  reflex,  and  that  the  periodically  exacerbating 
cases  alone  are  due_^to  a  lesion  of  the  root  of  the  nerve  of  an 
undefined  kind  at  the  base  of  the  skull,  while  others  are  of 
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opinion  that  both  forms  depend  upon  a  diseased  process  at  the 
base. 

Prognosis. — If  the  cause  of  paralysis  of  the  orbital  muscles 
be  central,  the  prognosis,  I  need  hardly  say,  must  be  very 
cautiously  given. 

If  it  be  peripheral,  recovery  is  very  frequent ;  much,  however, 
depending  on  the  nature  of  the  lesion.  In  cases  where  a  cure 
is  not  effected,  the  antagonist  muscle  often  becomes  contracted, 
and  the  eye  is  then  rotated  permanently  and  excessively  in 
the  corresponding  direction.  In  cases  of  old  standing,  a  per- 
manent contraction  of  the  muscles  of  the  neck  may  be  brought 
about  from  the  inclination  of  the  head,  which  the  diplopia  has 
obliged  the  patient  to  adopt. 

In  intermitting  paralysis  the  prognosis  of  the  purely 
periodical  form  is  favourable,  inasmuch  as  the  attacks  in  the 
course  of  time  become  fewer  and  less  severe,  until,  finally, 
they  cease  entirely.  In  the  exacerbating  form  the  prognosis 
for  complete  recovery  is  less  favourable. 

Treatment.— ^Nhen  the  cause  is  peripheral,  the  medical  treat- 
ment consists  in  drugs  suitable  to  the  fundamental  disease 
(rheumatism,  syphilis,  etc.).  Local  depletion  at  the  temple  in 
the  early  stages,  and  galvanism  later  on,  may  be  employed 
with  advantage.  The  most  common  method  of  applying 
galvanism  is  through  the  closed  Hd ;  but,  it  is  probable  that 
the  episcleral  method,  i.e.  with  the  electrode  placed  directly 
over  the  muscle,  is  more  effectual ;  and,  by  aid  of  cocaine, 
this  can  now  be  done  painlessly. 

Passive  orthopfedic  treatment  ^  occasionally  gives  a  rapid 
and  brilliant  result,  while  again  it  is  useless.    It  is  performed 
as  follows :— The  conjunctiva  at  the  corneo-scleral  mar-in 
near  the  insertion  of  the  paralysed  muscle,  is  seized  with  a 
forceps,  and  the  eyeball  is  drawn  in  the  direction  of  the  muscle 


•  First  proposed  by  Prof.  J.  Michel,  Klin.  MonatsU.  f.  AugenUlU. 


1887,  p.  373 
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and  as  far  as  possible  beyoud  its  ordinary  limit  of  contraction, 
and  back  again.  These  movements  are  continued  for  about  a 
minute,  once  a  day,  and  cocaine  is  used. 

Prismatic  glasses  may  be  used,  either  to  eliminate  the 
diplopia,  or  to  excite  the  weak  muscle  to  exert  itself.  In  the 
former  case,  the  glass  selected  must  completely  neutralise  the 
diplopia  ;  but,  as  it  can  do  so  only  for  one  position  of  the  eyes, 
prisms  are  rarely  employed  in  this  way.  In  the  latter  case,  a 
prism  slightly  weaker  than  that  sufficient  to  completely  neutral- 
ise the  diplopia  is  selected  ;  in  order  that,  with  a  little  effort, 
the  weak  muscle  may  be  enabled  to  bring  abovit  single  vision, 
and,  this  effort  having  been  successfully  maintained  for  some 
days,  a  still  weaker  prism  is  then  prescribed,  and  so  on. 

It  is  very  important  for  the  patient's  comfort,  while  await- 
ing his  cure,  unless  a  cure  by  prisms  as  above  described  is  being 
attempted,  that  the  affected  eye  should  be  covered,  so  that  the 
distressing  double  vision  may  be  obviated. 

Surgical  treatment  is  justifiable  only  when  other  means 
have  failed  to  restore  muscular  equilibrium.  If  the  deviation 
amount  to  3  or  4  mm.,  tenotomy  of  the  antagonistic  muscle, 
with  subsequent  tenotomy  of  the  associate  muscle  in  the  other 
eye,  will  be  sufficient ;  but,  if  the  deviation  amount  to  5  or 
6  mm.,  advancement  of  the  paralysed  muscle,  in  addition  to 
the  tenotomy,  may  be  required.  This  surgical  treatment, 
applied  to  the  internal  and  external  rectus,  gives  satisfactory 
results  ;  but,  in  case  of  the  superior  and  inferior  recti,  it  is 
not  so  satisfactory,  while  the  oblique  muscles  should  not  be 
operated  on. 

Ophthalmoplegia  Externa  (Nuclear  Paralysis).— The 

first  of  these  terms  is  usually  employed  to  denote  a  remark- 
able class  of  cases  in  which  all,  or  nearly  all,  the  orbital 
muscles  of  both  eyes  are  paralysed,  while  the  intraocular 
muscles  often  remain  intact.  It  is  probable,  however,  that 
these  cases  do  not  differ  in  their  nature  from  many  of  those 
in  which,  in  one  eye,  several  orbital  muscles  supplied  by 
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different  nerves,  e.g.  the  third  and  fourth  are  wholly  or 
partially  paralysed ;  or,  where  all  the  orbital  muscles  in  one 
eye  are  wholly  or  partially  paralysed  ;  or,  where  in  each  eye 
muscles  supplied  by  the  same  nerve,  e.g.  both  sixth  nerves,  are 
wholly  or  partially  paralysed ;  for  such  cases  are  often  mild 
forms  of  the  disease,  or  else  stages  in  its  development.  At 
one  time  it  was  considered  essential  for  the  diagnosis  that  the 
intraocular  muscles  should  retain  their  functions,  but  cases 
occur  in  which  the  iris  and  ciliary  muscle  are  paralysed. 

The  term  nuclear  paralysis  indicates  any  orbital  paralysis 
due  to  a  lesion  at  the  nucleus  of  the  orbital  nerves,  and 
ophthalmoplegia  externa  comes  within  this  category. 

The  ptosis,  even  in  cases  of  complete  binocular  opthalmo- 
plegia  externa,  is  often  incomplete.  It  is  remarkable  that  in 
some  chronic  cases,  without  any  improvement  in  the  condition 
itself,  the  diplopia,  which  was  at  first  present,  quite  disappears. 

Pa</io%?/.— The  primary  lesion  consists  in  an  inflammatory, 
hfemorrhagic,  or  degenerative  process  in  the  nuclei  of  origin 
of  the  implicated  nerves  in  the  floor  of  the  fourth  ventricle. 

Occurrence  and  Pro^re^s.— Nuclear  palsy  may  be  acute  or 
chronic.    The  acute  cases  are  usually  seen  with  attacks  of 
apoplexy,  which  quickly  prove  fatal.    In  poisoning  with  sul- 
phuric acid  and  in  alcoholic  poisoning,  acute  nuclear  palsy  has 
been  seen.    Chronic  ophthalmoplegia  is  much  more  common 
than  the  acute  form.    The  condition  may  be  congenital,  or 
may  make  its  appearance  soon  after  birth,  and  may  reniain 
permanently  without  becoming  complicated  with  any  further 
disturbance.    Congenital  ptosis,  which  is  frequently  combined 
with  loss  of  power  in  the  superior  rectus,  and  is  usually  binocu- 
lar, IS  of  this  nature.    Or,  the  disease  may  come  on  gradually 
m  perfectly  healthy  childi-en  or  adults,  without  any  other 
symptom  whatever,  and  without  any  apparent  cause  or 
hereditary  taint,  and  may  remain  as  a  permanent  condition 
Again  in  a  small  proportion  of  the  cases,  the  onset  is  accom- 
panied with  headache  and  loss  of  memory,  and,  soon  becoming 
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associated  with  paralyses  of  other  cerebral  nerves,  passes  on 
into  bulbar  paralysis.  Blows  and  falls  on  the  head  have  been 
followed  by  ophthalmoplegia  externa ;  a  haemorrhage  in  the 
floor  of  the  fourth  ventricle  being  presumably  the  immediate 
caiTse.    Syphilis  has  been  noted  in  some  cases. 

The  Prognosis  at  the  ovitset  is  uncertain.  As  above  pointed 
out,  some  chronic  cases  recover  completely  and  permanently 
after  a  time,  some  recover  and  relapse  4j.gain,  some  do  not 
recover,  but  are  not  followed  by  further  symptoms  of  disease, 
while  again,  others  are  but  the  initial  stage  of  bulbar 
paralysis.  In  the  congenital  cases  no  improvement  can  beex- 
pi'cted,  while  the  acute  cases  usually  have  a  fatal  termination. 

Treatment.— ^'E-KCQTQt  in  the  syphilitic  cases,  where  iodide  of 
potassium  has  proved  of  benefit,  treatment  has  been  of  little 
use.  The  exhibition  of  phosphorus  in  some  cases  would  be 
rational,  but  treatment  in  most  cases  may  be  restricted  to 
regulation  of  the  general  health. 

The  Localising  Value  of  Paralyses  of  Orbital  Muscles 

in  Cerebral  Disease. — Paralysis  of  the  Third  Nerve.  As 
regards  this  nerve,  we  are  at  once  struck  with  the  fact  that 
ptosis,  partial  or  complete,  may  be  present  as  a  focal  symptom 
-in  cortical  lesions — cerebral  ptosis,  as  it  -is  called — without 
any  other  third-nerve  branch  being  paralysed.  That  a  separate 
cortical  centre  for  this  branch  of  the  third  nerve  exists,  and 
that  it  innervates  the  muscle  of  the  opposite  side,  is  very 
probable.  The  existence  of  such  a  centre  would  not  be 
inconsistent  with  the  view  that,  as  regards  the  motions  of  the 
'eyeballs,  associated  centres  alone  are  present  ;  for  although, 
as  a  rule,  the  elevators  of  the  lids  are  associated  in  their 
■motions,  yet  by  an  efibrt  of  the  will  most  people  can  throw 
one  of  them  into  motion  separately,  or  more  than  the  other. 
No  doubt  the  power  to  voluntarily  innervate  one  levator  and 
orbicularis  alone  varies  in  difierent  individuals,  and  in  many 
persons  the  levator  centres  are  practically  associated  centres, 
and  probably  this  is  the  reason  why  cerebral  ptosis  is  rather 
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rare.  The  position  of  this  centre  is  still  an  open  question, 
for  the  view  that  it  is  situated  in  the  posterior  part  of  the 
inferior  parietal  lobule  has  not  met  with  acceptance. 

Ptosis,  then,  has  no  value  as  indicating  the  locality  of  a 
lesion  in  the  cortex;  but  it  may  be  of  use  in  distinguishing 
a  cortical  lesion  from  one  situated  elsewhere  in  the  brain,  for 
monolateral  ptosis,  as  the  only  focal  symptom,  occurs  with 
cortical  lesions  alone. 

It  is  probable  that  ptosis,  as  the  result  of  a  cortical  lesion, 
is  a  distant  symptom  in  not  a  few  of  the  cases  where  it  is 
present. 

Ptosis  on  the  side  of  the  lesion  has .  occasionally  formed  a 
symptom  in  disease  of  the  pons,  without  paralysis  of  the 
other  branches  of  the  third  nerve-except,  sometimes,  in  so 
far  as  conjugate  deviation  (mV^e  infra)  is  concerned— and 
without  the  third  nerve  being  involved  in  the  lesion. 

Again,  ptosis,  by  forming  a  factor  of  a  crossed  paralysis, 
may  serve  to  localise  a  lesion  in  the  crus  cerebri.  When  the 
third  nerve  is  paralysed  by  a  lesion  in  this  situation,  it  is  the 
rule  to  find  it  paralysed  as  a  whole,  but  paralysis  of  only  some 
of  the  third-nerve  branches  may  be  produced  by  a  lesion  of 
the  cerebral  peduncle,  and  the  branch  to  the  levator  palpebral 
seems  to  be  the  one  most  frequently  implicated  alone. 

In  order  now  to  complete  this  subject  of  ptosis  as  a  focal 
symptom,  I  must  refer  to  a  rare  form  of  it  which  has  been 
described  by  Noth.agel,  and  which  does  not  depend  on  a 
lesion  of  the  third  nerve.  It  may  be  called  sympathetic,  or 
pseudo-ptosis,  and  is  accompanied  by  other  eye  symptoms,  as 
well  as  by  symptoms  of  vasomotor  paralysis  of  one  side  of 
Idem        7    T-  temperature,  and  redness  and 

«dema  of  the  skin.  In  these  cases,  this  author  says,  there 
■  ~     ^PP'^^t  ptosis  on  the  paralysed  side,  owing  to  the 

sh    t-     •  ^T'^"'^^^"^  P VI  o«  the  same  side.    3.  A 

shnnkmg  back  of  the  eyeball  into  the  orbit,   so  that  it 
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seems  to  have  become  smaller.  4.  An  abnormal  secretion 
of  thin  mucus  from  the  corresponding  nostril,  of  tears  from 
the  affected  eye,  and  of  saliva  from  the  corresponding  side 
of  the  mouth.  Nothuagel  states  he  has  found  this  train  of 
symptoms  in  lesions  of  the  corpus  striatum. 

A  common  sign  of  disease  of  the  crus  cerebri  is  what  is 
known  as  crossed  hemiplegia.  Paralysis  of  the  third  nerve 
on  the  side  of  the  lesion,  with  hemiplegia,  hemiansesthesia, 
often  facial,  and  sometimes  hypoglossal,  paralysis  of  the 
opposite  side  of  the  body,  is  a  frequent  form  of  it.  The 
lesion  may  implicate  all  the  branches  of  the  third  nerve  or 
anly  some  of  them.  But  the  localising  value  of  crossed 
hemiplegia,  as  Hughlings  Jackson  long  ago  pointed  out, 
depends  chiefly  on  the  hemiplegia  and  paralysis  of  the  cranial 
nerve  coming  on  simultaneously.  If  they  occur  at  different 
times,  they  may  be  due  to  two  distinct  lesions,  neither  of 
which  may  be  in  the  eras ;  for  the  hemiplegia  might  be  due 
to  a  lesion  in  the  hemisphere,  and  the  third-nerve  paralysis 
to  a  basal  lesion  of  earlier  or  later  date.  Yet  a  few  cases 
have  been  observed  where,  with  a  lesion  in  the  cerebral 
peduncle,  the  third  nerve  paralysis  preceded  the  hemiplegia 
by  a  considerable  interval. 

That  basal  lesions  are  by  far  the  most  frequent  cause  of 
paralysis  of  the  third  nerve  is  beyond  a  dovibt ;  and  here 
it  is  usual,  but  not  constant,  to  find  it  paralysed  in  all  its 
branches.  The  diagnosis  to  be  made,  when  direct  symptoms 
are  being  considered,  is,  for  the  most  part,  between  a  lesion 
in  the  crus  and  a  lesion  at  the  base.  We  cannot  pretend  to 
be  able  to  make  this  diagnosis  with  certainty  in  all  cases. 
Complete  paralysis  of  every  branch  of  the  third  nerve  with- 
out any  other  paralysis  is  almost  always  basal  ;  so  also  are 
those  cases  in  which,  where  there  is  hemiplegia,  it  is  slight  as 
compared  with  the  degree  of  the  third-nerve  paralysis ;  and 
those  cases,  too,  to  which  I  have  already  referred,  where 
there  is  an  interval  between  the  onset  of  the  paralysis  of  the 
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extremities  and  of  the  third  nerve,  are  apt  to  be  basal.  Of 
course,  there  may  be  svich  a  combination  of  paralysis  of  the 
other  cerebral  nerves  with  that  of  the  third  nerve  as  to  leave 
no  doubt  with  reference  to  the  basal  position  of  the  lesion. 
But  into  all  this  I  need  not  here  enter. 

Third-nerve  symptoms — in  addition  to  those  included  under 
the  headings  conjugate  deviation,  or  paralysis,  and  ptosis — 
are  sometimes  distant  symptoms.  Tumours  of  the  cerebral 
hemispheres,  more  particularly  if  accompanied  by  violent 
general  head  symptoms,  indicating  probably  high  intracranial 
pressure,  are  the  lesions  most  apt  to  produce  these  distant 
third-nerve  symptoms.  As  a  rule,  the  slighter  the  general 
cerebral  symptoms  are,  the  more  likely  are  the  third-nerve 
paralyses  to  be  direct  symptoms.  This  rule,  indeed,  applies 
to  other,  as  well  as  to  third-nerve,  focal  symptoms. 

Paralysis  of  the  Fourth  Nerve,  when  combined  with  para- 
lysis of  other  motor  eye  nerves,  is  difficvilt  to  recognise  ;  and, 
conseqiiently,  in  such  cases,  it  supplies  but  little  aid  for 
localisation.  Solitary  paralysis  of  this  nerve,  as  a  symptom 
of  cerebral  focal  lesion,  is  extremely  rare.  Nieden  has 
placed  a  case  on  record,  in  which  paralysis  of  one  fourth 
nerve  was  the  only  focal  symptom  to  which  a  tumour  of  the 
pineal  gland,  of  the  size  of  a  walnut,  gave  rise.  But  the 
isolated  fourth-nerve  paralysis  is  more  apt  to  be  produced  by 
a  basal  lesion.  In  combination  with  paralysis  of  the  third 
nerve  it  speaks  for  a  lesion  in  the  cerebral  peduncle,  extending 
back  to  the  valve  of  Yieussens,  and  has,  I  believe,  been  utilised 
by  Meynert  in  this  sense. 

When  Paralysis  of  the  Sixth  Nerve  occurs  as  the  only  focal 
sign,  it  is  probably  due  to  disease  at  the  base,  or  it  is  a  dis- 
tant symptom.  There  is  no  cranial  nerve  so  liable  to  provide 
a  distant  symptom  as  the  sixth.  Gowers  refers  this  liability 
to  the  lengthened  course  these  nerves  take  over  the  most 
prominent  part  of  the  pons,  which  renders  them  readily 
affected  by  distant  pressure.    One  or  both  nerves  may  in  this 
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way  be  paralysed.  Wernicke  states  that  sixth-nerve  paralysis 
is  most  apt  to  be  present  as  a  distant  symptom  when  the 
lesion,  especially  a  tumour,  is  situated  in  the  cerebellum ; 
diiFering  in  this  way  from  the  third  nerve,  which,  as  I  have 
said,  is  more  likely  to  give  distant  symptoms  with  a  lesion  in 
the  cerebral  hemisphere. 

Paralysis  of  the  sixth  nerve,  simultaneous  in  its  onse'^  with 
hemiplegia  of  the  opposite  side  of  the  body,  indicatas  a  le.sion 
in  the  pons,  usually  a  hsemorrhage,  on  the  side  corresponding 
to  the  paralysed  nerve.  We  know  that  the  fifth  and  facial, 
and  sometimes  the  auditory,  spinal  accessory,  and  hypoglossal 
nerves,  may  all,  in  varying  combinations,  form  one  of  the 
elements  in  a  crossed  paralysis  from  a  lesion  in  this  position ; 
but,  if  special  localising  value  is  to  be  given  here  to  the 
participation  of  any  one  cranial  nerve,  that  nerve  is  the 
sixth.  The  paralysis  of  this  nerve,  simultaneously  with  palsy 
of  the  opposite  side  of  the  body,  while  other  conditions  point 
to  an  intracranial  lesion,  speaks  then  almost  certainly  for 
pontine  disease. 

Paralysis  of  the  facial  with  the  sixth  is  not  an  uncommon 
combination  caused  by  a  lesion  in  the  pons,  which  at  the 
same  time  produces  hemiplegia  of  the  opposite  side  of  the 
body.  This  combination  is  a  natural  one,  in  view  of 
the  close  relations  of  the  nuclei  of  the  sixth  and  seventh 
nerves.  Indeed,  Lockhart  Clarke,  Meynert,  and  others 
are  of  opinion  that  there  is  one  nucleus  which  is  common  to 
both  nerves,  a  view  not  shared  in  by  Gowers  and  others. 
The  manner  in  which  the  root  of  the  facial  nerve  winds 
round  the  sixth-nerve  nucleus  must  also  have  an  important 
bearing  on  the  occurrence  of  associated  paralyses  of  these 
nerves. 

Hemiplegia  due  to  a  lesion  of  the  cortical  motor  region, 
which  might  happen  to  be  combined  with  paralysis  of  the 
sixth  nerve  as  a  distant  symptom,  oflers  no  difiiculty  in  its 
diagnosis  from  hemiplegia  with  sixth-nerve  parlaysis  in  pon- 
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tine  disease;  for,  while  the  latter  is  a  crossed  paralysis,  the 
former  is  homonym oiis. 

Conjug'ate  Deviation  implies  an  invohintary  turning  of 
the  two  eyes  in  some  one  direction.  It  is  due  sometimes 
to  paralysis  of  associated  movements  of  muscles,  e.g.  if  the 
deviation  be  to  the  right,  of  tlie  left  external  rectus  and  right 
internal  rectus ;  and  in  other  cases  to  contraction  of  associated 
muscles,  e.g. — if  the  deviation  be  in  the  same  direction — of  the 
right  external  rectus  and  left  internal  rectus.  The  power  of 
convergence  of  the  visual  axes  is  all  the  while  maintained. 
This  condition  is  usually  accotnpanied  by  other  paralyses  or 
symptoms  indicating  intracranial  disease ;  or,  a  deviation  of  the 
head  to  one  side  may  be  the  only  other  symptom  ;  or,  the  state 
of  the  eyes  itself  may  be  the  only  symptom.  Graux^  and 
Duval  ^  have  demonstrated  the  existence  of  fibres,  called  pos- 
terior longitudinal  bands,  passing  from  the  nucleus  of  the  sixth 
nerve,  under  the  corpora  quadrigemina,  and  joining  with  the 
fibres  of  the  opposite  third  pair  for  the  supply  of  the  internal 
rectus  of  that  side.  The  sixth  pair  of  one  side  supplies  in  this 
way  the  external  rectus  of  its  own  side,  and,  to  a  slight  extent^ 
the  internal  rectus  of  the  opposite  side ;  and  it  is  quite  probable, 
that  similar  decussations  may  exist  in  the  nerve  supply  of  other 
orbital  muscles,  which  would  assist  in  explaining  their  con- 
jugate deviations.  The  cerebral  centre  for  these  two  kinds 
of  actions  must,  therefore,  be  distinct. 

Conjugate  deviation  may  be  caused  by  a  lesion,  either 
destructive  or  irritative,  at  the  cerebral  centre  for  the  associ- 
ated movements,  or  co-ordination  of  the  eyeballs.  Schifi"  places 
this  centre  in  the  posterior  portion  of  the  corpora  quadri- 
gemina, whilst  Adamiik  places  it  in  the  anterior  portion, 
and  Gowers  thinks  it  is  probably  situated  in  the  posterior 


'  Soc.  deBiologie  de  Paris,  November  23rd,  1878 ;  Centralb.f.  p.  Aiu/en- 
heilliunde,  1879,  p.  32. 

'Prof/rh  Mkl.,m%  No.  28;  Centralh.  f.  d.  Med.  Wissensch.,  1879. 
p.  813.  .  - 
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olivary  body.  Conjugate  deviation  may  also  be  caused  by 
lesions  of  the  pons,  and  these  produce  the  opposite  effect  to 
those  of  the  cerebrum.    There  are  four  possible  cases 

Cerebral  Lesions  |  ^destructive.  Eyes  turned  away  from  paralysed  side. 

I  Irritative.  „       „     towards  convulsed  side. 

Pontine  Lesions   j  Destructive.       „       „     towards  paralytic  side. 

{  Irritative.  „       „     away  f  ron  convulsed  side. 

The  cerebral  cases  show  that  the  centre  for  associated  move- 
ments is  on  the  opposite  side  of  the  brain,  e.g.  in  movements 
of  eyes  to  the  left,  the  left  external  rectus  and  right  internal 
rectus  are  innervtited  by  the  right  hemisphere  of  the  brain, 
consequently  a  destructive  lesion  here  would  produce  paralysis 
of  the  left  side  of  the  body,  and  of  the  associated  movements 
of  the  above  orbital  muscles,  and  therefore  the  eyes  would  be 
drawn  to  the  right  by  their  opponents,  i.e.  away  from  the 
paralysed  side.  Destructive  lesion  of  the  right  side  of  the 
pons  would  also,  of  course,  produce  paralysis  of  the  left  side  of 
the  body ;  but,  involving  the  right  sixth  nucleus,  it  would  cause 
paralysis  of  the  associated  movements  of  the  right  external 
rectus  and  left  internal  rectus,  and,  consequently,  the  eyes 
would  be  drawn  to  the  left  by  the  opponents,  i.e.  towards  the 
paralysed  side. 

The  reverse  of  the  foregoing  would  occur  in  irritative 
lesions.    Fig.  147  will  serve  to  illustrate  the'points  referred  to. 

A  destructive  lesion  at  12,  the  right  cortical  centre,  in- 
volving also  motor  centres  of  the  body,  would  cause  left 
hemiplegia ;  and,  since  the  external  rectus  of  the  left  eye 
and  internal  rectus  of  the  right  eye  would  be  paralysed,  the 
antagonists  would  turn  the  eyes  to  the  right,  i.e.  away  from 
the  paralysed  side.  A  destructive  lesion  of  the  right  side  of 
the  pons,  also  producing  left  hemiplegia,  if  it  involve  the  sixth 
nvicleus,  will  produce  paralysis  of  the  external  rectus  of  the 
right  eye  and  of  the  internal  rectus  of  the  left  eye,  and  then 
the  antagonists  would  tvirn  the  eyes  to  the  left,  i.e.  towards 
the  paralysed  side. 
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Fig.  14/. 


It  is  easy  to  see  how  imtative  lesions  would  produce 
exactly  the  opposite  effects. 

Convergent  Concomitant  Strabismus.— This  is  the 
condition  which  is  popularly  known  as  inward  "cast"  or 
"squint."  It  makes  its  appearance 
in  children,  when  they  begin  to  take 
an  interest  in  small  objects,  such 
as  toys  and  pictures ;  or,  a  little 
later,  when  the  first  lessons  are 
learned  ;  in  short,  when  they  begin 
to  make  frequent  and  prolonged 
demands  on  their  internal  recti  and 
accommodation,  most  commonly 
from  the  age  of  three  to  six  years. 

The  term  "  concomitant  "  {con- 
comitatus,  accompanied)  is  given  to 
it  in  contradistinction  to  "  paraly- 
tic "  strabismus  ;  because,  in  it  the 

squinting  eye,  by  virtue  of  the     ^'  ^^^^  Est.  Eectus;  2.  Left 
•  ,.  .      ,  Int.  Eectus;  3.  Eight  Int.  Eectus: 

norm^al  innervation  of  the  associated  ,  ^xt.  Eectus;  5.  Nucleus 

muscles,  accompanies  the  straight  left  third  nerve ;  6.  Nucleus 
one  in  all  its  movements  to  an  equal  ^'S'^*  ^^'^^^  nerve ;  7  and  8.  Post, 
extent.  At  the  primary  position  ^""git^'^ioal  bands  from  sixth 
_f +1,^  11      •  n  nerve  to  opposite  third  nerve  : 

ui  one  eye  Dans,  m  a  case  ot  con-  9.  Nucleus  left  sixth  nerve  ;  10. 

comitant  squint,  the  parallelism  of  Nucleus  right  sixth  nerve;  11 
the  visual  axes  is  defective,  and  ^"^^  ^'i§'^*  cortical 

as  the  eyes  are  moved  from  side  to  f""^'?:  An  impulse  starting 
mVlo  ^  e    ^-  from  12  would  travel  dawn  to  9, 

Blue,  tne  aerective  parallelism  con-  and  producean  associated  move, 
tmues  in  the  same  degree,  neither  ment  of  the  eyes  to  the  left, 
increasing  nor  decreasing.  Moreover,  if  the  straight  eye  be 
shaded  by  the  surgeon's  left  hand,  and  the  squinting  eye  by  this 
means  be  obliged  to  fix  the  object  of  vision— e.^.  the  tip  of  the 
index  finger  of  the  surgeon's  right  hand  held  up  two  or  more 
feet^  distant  in  the  median  line— it  will  be  found  that  the 
straight  eye  is  now  squinting  inwards.   This  deviation  of  the 
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straight  eye  is  called  tlie  secondary  deviation,  and,  in  these 
cases  of  concomitant  strabismus,  it  is  equal  in  degree  to  the 
primary  deviation  of  the  squinting  eye.  Because,  the  internal 
rectus  of  tlie  good  eye,  being  associated  in  its  action  with  the 
external  rectus  of  the  squinting  eye,  when  the  latter  muscle  is 
forced,  in  the  foregoing  experiment,  to  roll  its  eye  outwards  in 
order  to  bring  it  to  fixation,  the  internal  rectus  of  the  good 
eye,  receiving  a  similar  nervous  impulse,  rolls  that  eye  inwards 
to  the  same  extent  as  the  squinting  eye  has  been  rolled  out- 
wards ;  and  the  good  eye  will  therefore  present,  under  the 
covering  hand,  an  internal  strabismps  of  the  same  amount 
as  that  which  had  previously  been  present  in  the  squint- 
ing eye.  This  is  an  important  point,  for  it  is  an  aid  in 
the  differential  diagnosis  of  this  form  of  strabismus  from 
the  paralytic  form,  in  which  the  secondary  deviation  is 
greater  than  the  primary  one  (see  General  Principle  No.  2, 
p.  421). 

In  order  to  decide  which  is  the  squinting  eye,  it  is  merely 
necessary  to  direct  the  patient  to  look  at  an  object  held  up  in 
the  median  line  on  a  level  with  his  eyes,  and  a  few  feet  iu 
front  of  him.  In  concomitant  sti-abismus,  of  course,  both  eyes 
never  squint  simultaneously,  as  one  hears  it  sometimes  stated 
by  parents. 

Causes. — Squint  is  never  due,  as  is  popularly  supposed,  to 
fright,  imitation,  or  naughtiness ;  nor  is  it  ever  brought  on  by 
the  patient  looking  at  a  lock  of  hair  or  other  object,  which 
may  happen  to  hang  very  much  to  one  side. 

Donders  ^  pointed  out,  that,  in  a  large  proportion  of  cases 
of  convergent  strabismus,  the  condition  of  refraction  is  hyper- 
metropia,  and  he  drew  the  conclusion,  that  hypermetropia  is 
to  be  regarded  as  the  cause  of  the  strabismus,  in  the  follow- 
ing way  : — It  has  been  shown  (chap,  i.,  p.  12),  that,  with  each 
degree  of  normal  convergence  of  the  optic  axes,  a  certain  effort 


'  Accommodation  and  Refraction  of  the  Eye,  t^.  292. 
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of  accommodation  is  associated.  TLe  greater  tLe  angle  of 
normal  convergence,  the  greater  the  possible  effort  of  ac- 
commodation. 

Of  this  physiological  fact,  Bonders  said,  the  hypermetrope 
often  unconsciously  takes  advantage,  and,  in  order  to  brace 
up  his  accommodation  in  an  excessive  degree  for  the  sake  of 
distinct  vision  with  one  eye,  he  increases  the  angle  of  con- 
vergence of  the  optic  axes  by  rotating  the  other  eye  (Z,  Fig. 
148)  somewhat  inwards.    The  angle  I'  is  thus  made  larger  than 


Fig.  148. 

the  angle  I,  and  the  effort  of  accommodation  normally  belono-- 
mg  to  the  angle  I'  is  obtained  for  the  eye  R,  which,  con- 
sequently, receives  a  clearer  image  of  the  visual  object  A  on 
Its  retina.    But,  inasmuch  as  all  hypermetropes  do  not  squint, 
Bonders  considered  that  there  were  contributing  circumstances, 
which  caused  each  hypermetrope  to  unconsciously  decide  be- 
tween distinct  monocular  vision  with  strabismus,  and  indistinct 
binocular  vision.    The  latter,  he  said,  is  likely  to  be  preferred. 
It  the  condition  of  the  refraction  and  the  acuteness  of  vision  is 
the  same  m  each  eye ;  while,  if  the  retinal  images  differ  much, 
by  rea,son  of  one  eye  being  more  ametropic  than  its  fellow,  or 
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from  nebulsB  of  the  cornea,  or  from  other  causes,  the  desire 
for  binocular  vision  would  be  less  strong,  and  the  imperfect 
eye  would  deviate  inwards  for  the  sake  of  the  resulting  increase 
of  accommodation  in  the  perfect  eye. 

It  is  admitted  on  all  hands  that  hypermetropia  is  one 
of  the  causes  of  internal  strabismus,  but,  as  Schweigger  ^ 
has  pointed  out,  it  is  not  the  only  cause,, and,  probably,  not 
even  the  principal  cause ;  for  the  following  reasons  : — 1.  If 
Donders's  theory  be  complete,  convergent  strabismus  must 
always  appear,  whenever  there  is  binocular  hypermetropia, 
along  with  the  conditions  which  reduce  the  value  of  binocular 
vision.  But,  strabismus  is  often  absent,  while  the  degree  of 
ametropia  is  markedly  different  in  the  two  eyes  ;  or,  while 
the  acuteness  of  vision  is  very  defective  in  one  eye.  2.  Ac- 
cording to  Donders's  theory,  the  higher  the  degree  of  the 
hypei'metropia,  the  greater  should  be  the  tendency  to  stra- 
bismus ;  and,  yet,  clinical  observation  shows  that  this  is  not 
the  case.  3.  In  periodical  strabismus  the  influence  of 
hypermetropia,  and  of  the  accommodative  eflTort,  is  very 
evident ;  and,  yet,  these  cases  only  go  to  show,  that,  while 
hypermetropia  is  very  frequently  one  of  the  causes  of  stra- 
bismus, it  is  not  the  only  or  most  important  one ;  for  here, 
clearly,  some  factor  necessary  for  the  prodviction  of  a  per- 
manent squint  is  wanting.  4.  Donders's  theory  fails  to 
explain  the  occurrence  of  convergent  strabismus  in  emmetropic 
and  in  myopic  individuals ;  where,  of  course,  no  excessive 
eflTort  of  accommodation  is  required. 

Schweigger  considers,  that  a  want  of  equilibrium  between 
the  muscles  is  the  chief  cause  of  strabismus  (divergent  as 
well  as  convergent),  and  that  convergent  strabismus  is  mainly 
due  to  a  preponderance  in  the  power  of  the  internal  over  the 
external  recti ;  or,  with  equal  accuracy  one  might  say,  to  an 


>  Ueber  das  ScMelen  (Berlin,  1881),  and  Handhuch  der  Augenlieillmndc, 
5tli  ed.,  p.  146. 


CHAP.  XVIII.]        THE  ORBITAL  MUSCLES.  447 


insufficiency  of  the  external  recti.  It  would  seem  that,  in 
hypermetropia,  the  external  recti  are  apt  to  be  congenitally 
less  powerful  than  the  internal  recti  ;  while  in  myopia,  con- 
genital insufficiency  of  the  internal  recti  is  the  more  common 
condition.  The  internal  recti  do,  however,  sometimes  pre- 
ponderate in  emmetropia,  and  even  in  myopia  ;  and,  therefore, 
convergent  strabismus  does  sometimes  occur  in  these  forms  of 
refraction.  Whatever  be  the  condition  of  refraction,  strabis- 
mus is  more  apt  to  be  developed,  if  the  value  of  binocular 
vision  be  diminished  by  imperfect  sight  in  one  eye. 

Spontaneous  cure  of  strabismus  does  sometimes  take  place, 
most  commonly  between  the  tenth  and  sixteenth  year  of  age. 
That  it  may  happen  with  hypermetropia,  and  with  defective 
vision  in  one  eye,  is  strongly  against  Donders's  theory. 

According  to  Hansen  Grut's  view,^  convergent  squint 
originates  in,  and  is  maintained  as  the  result  of,  an  inner- 
vation which  induces  in  the  interni  a  shortening  exceeding  in 
amount  that  which  is  desirable. 

Single  Vision  in  Goncomitcmt  Convergent  Strabismus.— ^ov 
the  most  part,  these  patients  do  not  complain  of  double  vision; 
although  diplopia^is  the  rule  in  cases  of  convergent  strabismus 
due  to  paralysis  of  the  external  rectus.  Why  is  this  1  The 
image  of  the  object  looked  at,  it  will  correctly  be  said,  must 
be  formed  in  the  squinting  eye  in  each  of  these  kinds  of 
strabismus,  on  a  part  of  the  retina  not  identical  with  that  in 
the  fixing  eye,  but  lying  to  the  inside  of  it;  and,  hence,  the 
image  of  the  object  should  be  projected  by  the  squinting  eye 
to  Its  own  side  of  the  true  position  of  the  object  (homonymous 
diplopia),  and  the  latter  should  therefore  be  seen  doubled 
It  is  seen  doubled  in  the  paralytic  form;  why  not  also  in  the 
concomitant  form  ?  The  only  explanation  of  this  circumstance 
which  had  been,  until  within  the  last  few  years,  put  forward 
was,  that  convergent  concomitant  strabismus  being  a  quasi- 


'  Bowman  Lecture,  188D. 
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physiological  condition,  the  patient's  mind  involuntarily  sup- 
presses the  annoying  image  belonging  to  the  squinting  eye, 
in  a  manner  analogous  to  that  by  which,  when  we  are  deeply 
interested  in  conversation,  all  extraneous  sovinds  are  unper- 
ceived,  althovigh  they,  too,  must  reach  the  nerve  of  hearing. 
This  suppression  of  the  image  belonging  to  the  squinting  eye 
was  believed  to  be  the  more  easy  owing  to  the  indistinctness 
of  the  image  itself,  formed  as  it  is  on  a  peripheral  part  of  the 
retina,  while,  in  the  good  eye,  it  falls  on  the  macula  lutea. 
We  often  find,  moreover,  that  the  squinting  eye  is  ah  initio 
more  defective  (macula  cornea,  higher  degrees  of  hyperme- 
tropia,  astigmatism,  etc.)  than  its  fellow,  and  it  was  held  that 
this,  too,  rendered  suppression  of  its  image  more  easy.  Such 
a  suppression  of  the  image  is  possible,  and  it  no  doubt  does 
occur  in  many  cases  of  strabismus  ;  but,  it  is  certain,  as  pointed 
out  by  Schweigger,  that  it  does  net  occur  in  all  of  them,  perhaps 
not  even  in  most  of  them.  It  would  be  beyond  the  scope  of 
this  handbook,  were  I  to  go  into  the  arguments  on  this  point. 
Suffice  it  to  say,  that,  in  those  cases  where  suppression  of  the 
image  of  the  squinting  eye  does  not  take  place,  a  certain 
participation  in  the  act  of  vision  on  the  part  of  this  eye,  when 
not  too  blind,  is  implied.  One  of  two  events  takes  place  in 
those  cases  : — Either,  the  region  of  the  retina,  on  which,  in  the 
squinting  eye,  the  image  of  the  visual  object  is  formed,  becomes 
functionally  developed  into  a  spot  to  a  great  extent  physio- 
logically "  identical  "  with  the  macula  lutea  of  the  straight 
eye,  and  then  something  approaching  normal  bio  ocular  fusion 
of  the  images  comes  about,  and  hence  single  vision ;  or  else, 
diplopia  is  actually  present,  although,  as  a  rule,  it  passes 
unnoticed  by  the  patient,  owing  to  its  having  become  habitual 
to  him.  In  some  cases  the  first  of  these  conditions  is  the 
actual  state,  in  others  it  is  the  second  which  exists.  I  shall 
mention  one  fact  in  support  of  each,  but  must  refrain  from 
entering  more  deeply  into  the  subject.  In  support  of  the 
first  is  the  occurrence,  not  rarely  observed,  of  crossed  diplopia 
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after  operation  for  concomitant  convergent  strabismus ;  and, 
in  support  of  the  second,  the  diplopia  which  intelligent  patients 
often  admit,  when  they  are  carefully  examined,  with  the  aid 
of  a  red  glass  before  the  good  eye. 

Amhlyo2na  of  the  Squinting  Eye. — In  a  large  proportion  of 
the  cases  of  internal  concomitant  strabismus  the  squinting 
eye— even  where  there  is  no  marked  astigmatism,  and  where 
|>he  media  are  clear— is  amblyopic.     Schweigger  states  the  pro- 
portion of  these  amblyopic  cases  to  be  30  per  cent.,  but  I  believe 
the  percentage  to  be  much  larger.    It  has  been  a  very  gene- 
rally accepted  opinion,  that  this  amblyopia  is  due  to  want  of 
use  on  the  part  of  the  squinting  eye,  in  consequence  of  the 
suppression  of  ,  the  image  on  its  retina,  and,  hence,  it  is  termed 
amblyopia  ex  anopsia.    If  this  view  were  the  correct  one,  we 
ought  always  to  find  only  slight  amblyopia  of  the  squinting 
eye  in  children  soon  after  strabismus  comes  on;  while,  it 
should  be  of  high  degree-in  fact,  the  eye  should  be  almost 
useless— in  adults  who  have  not  been  operated  on,  and  in  whom 
monolateral  strabismus  has  been  present  since  childhood 
And  yet  marked  amblyopia  may  often  be  found  in  children  in 
the  squinting  eye,  while  in  adults  the  squinting  eye  often  has 
very  good  vision-in  short,  the  amblyopia  of  the  squinting 
eye  IS  not  progressive,  as  it  would  be  were  it  ex  anopsia 
Again,  many  squinting  eyes,  when.the  straight  eye  is  covered 
instead  of  fixing  the  visual  objecb  with  the  macula  lutea,' 
remain  unchanged  in  position,  or  even  turn  inwards  more  than 
before— (amblyopia  with  excentric  fixation)— and    in  less 
well-marked  cases  of  the  same  sort,  although  there  is  no 
excentric  fixation,  yet  the  preference  for  fixation  with  the 
macula  lutea  is  lost,  and  uncertainty  of  fixation  results,  no 
one  part  of  the  retina  being  more  useful  for  that  purpose 
than  another.    It  is  held    by  many,  that  this    form  is 
characteristic  of  amblyopia  ex  anopsia,  and  is  the  result  of 
the  strabismus ;  but,  it  is  identical  with  a  form  of  congenital 
amblyopia  often  present  in  only  one  eye  without  strabismus 
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(p.  408).  A  strong  argument  in  favour  of  amblyopia  ex 
anopsia  is  the  improvement,  which  often  seems  to  take  place 
in  the  vision  of  the  squinting  eye  by  systematic  separate  use, 
or  after  the  strabotomy.  But,  it  is  tolerably  certain  that, 
where  the  improvement  takes  place,  the  defective  vision  has 
been  due  rather  to  retinal  asthenopia,  than  to  amblyopia  ;  and 
if,  at  the  outset,  patients  be  pressed  to  discern  the  test-types, 
they  often  succeed  in  producing  a  better  acuteness  of  vision, 
than  they  at  first  seemed  to  possess.  In  many  cases,  separate 
use  fails  altogether  in  improving  the  vision  of  the  squinting 
eye,  even  when  it  is  not  very  defective ;  a  fact  which  is  un- 
favourable to  the  amblyopia  ex  anopsia  theory.  The  circum- 
stance that  in  alternating  strabismus  the  sight  of  each  eye  is 
good,  cannot  be  regarded  as  proof  in  favour  of  amblyopia  ex 
anopsia  rather  than  against  it. 

The  explanation  which  Schweigger  gives,  of  the  very  fre- 
quent presence  of  amblyopia  in  the  squinting  eye,  is,  that 
it  is  congenital ;  and,  far  from  being  the  result  of  the  stra- 
bismus, is  a  factor  in  its  production,  just  as  opacities  of  the 
cornea,  or  high  degrees  of  ametropia,  have  always  been 
admitted  to  be. 

There  are  Three  Clinical  Varieties  of  Convergent  Conco- 
mitant Strabismus. — 1.  Periodic.  2.  Permanent  alternating. 
3.  Permanent  monolateral.  Periodic  strabismus  occurs  only 
when  some  great  effort  of  accommodation  is  required.  It 
sometimes  is  the  first  stage  of  permanent  monolateral  or 
of  alternating  strabismus  ;  but  these  two  latter  forms  do  not 
always  have  their  beginning  in  the  periodic  form,  which  often 
continues  as  periodic  to  the  end  of  the  chapter.  In  alter- 
nating strabismus,  the  patient  squints  sometimes  with  one 
eye  and  sometimes  with  the  other.  In  permanent  mono- 
lateral  strabismus  the  squint  is  confined  to  one  eye. 

Measu7-ement  of  Convergent  Strabismus. — The  amount,  or 
degree,  of  the  deviation  of  the  squinting  eye  fj'om  its  normal 
position  is  not  the  same  in  every  case,  and  the  size  of  the 
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sqiiint  is  measured  by  one  of  the  following  methods.  Which- 
ever of  them  be  used,  it  is  important  that  the  pationt  be 
directed,  during  the  test,  to  regard  a  distant  object  placed 
in  the  median  line  and  on  a  level  with  his  eyes.  If  he  look 
at  a  near  object,  the  squint  may  be  over-estimated  by  reason 
of  its  increase  with  accommodation, 

1.  By  the  Linear  Method,  we  measure  the  number  of  milli- 
metres by  which  the  eye  deviates  from  its  normal  position. 
The  good  eye  is  shaded,  and  the  squint- 
ing eye  is  caused  to  fix  an  object  in 
the  median  line,  by  preference  a  dis- 
tant object.  Close  under  the  margin 
of  the  hd  a  strabometer  (Fig.  149)  is 
then  placed,  so  that  the  0  point  may 
coincide  with  a  perpendicular  let  fall 
from  the  centre  of  the  cornea.  The 
shade  being  removed  from  the  good 
eye,  the  squinting  eye  is  allowed  to 
resume  its  abnormal  position,  and  the 
degrees  recorded  on  the  instrument, 
under  a  perpendicular  let  fall  from  the 

centre  of  the  cornea  in  this  position, 

are  read  off.    They  give  the  amount 

of  the  deviation, 

2.  Hirschberg's  Method  ^  consists  in 

estimating  the  degree  of  deviation  by 

the  position  of  the  corneal  reflex  of  a 

candle  flame  held  straight  in  front  of, 

and  about  a  foot  from,  the  eye,  Wherl 

there  is  no  squmt,  this  reflex  is  situated  at,  or  (with  large 

angle  j.)  slightly  to  the  inner  side  of,  the  centre  of  the  pupil 

m  each  eye.    In  a  convergent  squinting  eye  it  is  displaced 

outwards,  and  Hirschberg  recognises  five  groups  of  strabismus. 


'  f'^'^'vtTalhlatt.f.iK  Augcnheillmnde,  188G,  p.  5. 
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Group  1  (Fig.  150,  representing  the  right  eye),  in  which  the 
reflex  is  nearer  to  the  centre  than  to  the  margin  of  the  pupil. 
This  represents  a  strabismus  of  less  than  10°,  and  no  opera- 
tion is  indicated.  Group  2,  in  which  the  reflex  is  at  or  about 
the  margin  of  the  pupil ;  representing  a  strabismus  of  12°  to 
15°,  and  indicating  a  simple  tenotomy,  with  occasionally  a 
tenotomy  of  the  other  int.  rectus.  Group  3,  in  which  the  reflex 
is  outside  the  pvipillary  margin,  about  half-way  between  the 
centre  of  the  pupil  and  the  corneal  margin.  This  represents 
a  strabismus  of  about  25°,  and  indicates  a  tenotomy  of  the 
internal  rectus,  combined  with  a  moderate  advancement  of 
the  external  rectus.    Occasionally,  later  on,  a  tenotomy  of  the 


marptn  of 
''medium.  f5mnv) pupvl. 


-—margin  of 
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Fig.  160. 

other  internal  rectus  will  be  required.  Grovip  4,  in  which  the 
reflex  is  on  or  near  the  corneal  margin  ;  representing  a  strabis- 
mus of  45°  to  50°,  and  indicating  a  tenotomy  of  the  internal 
rectus,  along  with  energetic  advancement  of  the  external  rectus, 
and  sometimes  a  later  tenotomy  of  the  other  internal  rectus. 
Group  5,  in  which  the  reflex  is  on  the  sclerotic,  between  the 
margin  of  the  cornea  and  the  equator  bulbi.  This  represents 
a  strabismus  of  60°  to  80°,  and  requires  the  combined  opera- 
tion, with  strongest  possible  advancement  of  the  externus. 
Even  this  is  sometimes  insufficient,  and  a  tenotomy  of  the 
internal  rectus,  or  even  the  combined  operation  on  the  other 
eye,  may  be  subsequently  required.  This  is  a  modification  of 
the  linear  method,  and  is  a  convenient  one  in  routine  practice. 
3.  Priestley  Smith  measures  strabismus  by  means  of  a 
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double  tape,  used  in  conjunction  with  the  ophthalmoscope  as 
shown  m  the  accompanying  figures.  The  patient  places  the 
rmg  P  on  one  of  his  fingers,  and  holds  it  to  his  cheek  The 
observer  places  the  ring  0  on  the  forefinger  of  the  hand 

Fig.  151. 

0 


Fig.  152. 

which  holds  the  ophthalmoscope  ;  this  keeps  his  eye  at  a 
distance  of  one  metre  from  the  patient's  face.  He  uses  his 
disengaged  hand  as  a  fixation  object  for  the  patient,  holding 

hde  between  his  fingers.  A  small  weight  at  the  end  of  the 
tape  keeps  it  stretched  as  the  hand  moves  in  either  direction 
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¥ig.  152  illustrates  the  measurement  of  a  convergent  strabis- 
mus of  tlie  riglit  eye.  The  patient,  seated  below  the  lamp 
and  holding  the  tape  as  above  described,  is  told  to  look  at 
the  mirror.  The  observer,  holding  the  ring  0  and  the 
mirror  in  the  right  hand,  throws  the  light  on  the  patient's 
left  eye  {L),  i.e.  the  fixing  eye.  He  sees  the  corneal  reflex  in 
the  centre  of  the  pupil,  and  knows  thereby  that  this  eye  is 
fixing  properly.  He  then  throws  the  light  on  the  right  eye 
{R),  and  sees  the  reflex  situated  excentrically  outwards,  and 
knows  that  this  eye  deviates  inwards.  Taking  the  graduated 
tape  between  the  fingers  of  his  left  hand,  and  telling  the 
patient  to  watch  this  hand,  he  moves  it  outwards  along  the 
tape  (see  Fig.  151),  and  meanwhile  watches  the  corneal  reflex 
in  the  deviating  eye.  When  this  latter  reaches  the  middle  of 
the  pupil,  he  reads  the  position  of  the  hand  upon  the  tape. 
The  axis  of  the  deviating  eye  (i?)  has  moved  from  R'  to  0, 
through  the  angle  R'  R  0.  The  axis  of  the  non-deviating  eye 
(Z)  has  moved  through  an  equal  angle  0  L  L' .  The  angular 
movement  of  L,  as  measured  by  the  tape,  equals  the  angular 
deviation  oi  R. 

Fig.  153  illustrates  the  measurement  of  a  divei-gent  stra- 
bismus of  the  right  eye.  The  hands  must  be  reversed,  but 
the  principle  is  the  same  as  before. 

The  graduated  tape  is  a  substitute  for  a  graduated  arc  of 
a  circle,  but  does  not  exactly  correspond  with  such  an  arc  ; 
the  error  involved  is,  however,  so  small  as  to  be  of  no  im- 
portance if  the  observer  keep  his  two  hands  at.  about  the 
same  distance  from  the  patient's  face.  In  this  mode  of 
measuring  a  strabismus  it  is  the  excursion  of  the  fixing 
eye  which  is  actually  measured,  and  the  excursion  of  the 
deviating  eye  is  supposed  to  be  equal  to  it.  If  the  excursions 
of  the  two  eyes  are  unequal,  the  result  would  be  at  fault. 
The  method,  though  difficult  to  explain  in  words,  is  very  quick 
and  satisfactory  in  practice. 

4.  The  Angular  Method.— The  object  aimed  at  here  is  to 
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determine  the  size  of  the  angle,  which  the  visual  axis  of  the 
squinting  eye  makes,  with  the  direction  it"  should  normally 
have.  For  this  purpose  a  pei-imeter  is  employed.  Let  us 
suppose  that  the  right  eye  [R,  Fig.  154)  be  the  squinting  eye, 
and  that  P  o  P  be  the  arc  of  the  perimeter.  The  patient  is 
placed  at  the  instrument,  as  though  the  field  of  vision  of  his 
squinting  eye  were  about  to  be  examined.    He  is  directed  to 


Fig.  154. 

look  at  a  distant  object  {A )  with  his  good  eye  (Z).  The  visual 
line  from  R  should  now  pass  through  the  point  o,  but  it  passes 
through  the  point  n,  and  therefore  o  R  n  the  angle  of  the 
strabismus.  The  surgeon  finds  the  position  of  n  by  carrying 
the  flame  of  a  candle  along  the  perimeter,  until,  with  his  eye 
placed  behind  the  flame,  he  finds  that  the  corneal  image  of 
the  flame  occupies  the  centre  of  the  pupil.  The  flame  itself 
will  then  be  at  n,  and  the  size  of  the  squint  angle  may  be 
read  off  there.    This  gives  us  the  optical  axis  of  the  eye  ; 
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but,  to  be  strictly  accurate,  we  must  remember  that  the 
position  of  the  visual  axis  is  what  we  require,  and  that  it  lies 
a  few  degrees  farther  inwards,  according  to  the  size  of  the 
angle  7.  The  angular  method  is  now  in  general  use  instead 
of  the  linear  method,  than  which  it  is  more  accurate. 

5.  A  good  subjective  method  for  determining  the  dimension 
of  a  sbrabisuuis,  hn'j  which  can  only  be  used  where  diplopia 
is  present,  is  what  may  be  called  the  Method  by  Tangents. 
Upon  a  wall  of  the  consulting-room,  in  a  horizontal  line,  and 
so  as  to  be  on  a  level  with  the  eyes  of  the  patient,  who  is 
placed  about  3  metres  from  the  wall,  are,  permanently  marked 
out,  tangents  of  angles  of  5°  each,  as  seen  from  the  place 
where  the  squinting  eye  is.  Exactly  opposite  to  the  squint- 
ing eye  is  0°,  while  towards  the  right  and  left  the  points  are 
marked  up  to  45°  or  more.  The  flame  of  a  candle  being  held 
at  0°,  and  one  eye  .of  the  patient  being  covered  with  a  red 
glass,  he  is  called  on  to  indicate  the  position  of  the  image 
belonging  to  the  squinting  eye,  and  the  number  on  the  wall 
which  corresponds  to  this  gives  the  angle  of  the  strabismus. 
For  the  purpose  of  estimating  paralyses  of  the  orbital  muscles, 
a  similar  row  of  tangents,  or  several  such,  may  be  marked 
out  in  the  vertical  direction.  No  well-ordered  ophthalmic 
institution  shovild  be  without  this  simple  arrangenient. 

Mobility  of  the  Eye  Outwards  in  Convergent  Concomitant 
Strabismus. — This  is  oftsn  defective  in  the  squinting  eye,  and 
sometimes  also  in  the  fixing  eye.  The  excursiveness  of  the 
lateral  motions  of  the  eyeball  may  be  measured  by  the  peri- 
meter. Placing  the  patient  as  though  the  field  of  vision,  say, 
of  his  right  eye  were  about  to  be  examined,  the  patient  is 
directed  to  follow  with  his  eye  the  flame  of  a  candle  carried 
along  the  perimeter  from  0°  towards  90°  in  the  temporal 
direction,  and  when  it  is  found  that  the  eye  cannot  be  turned 
any  farther  in  this  direction,  the  extreme  position  is  noted 
by  the  position  of  the  candle  at  the  perimeter.  The  corneal 
image  of  the  flame  must,  of  course,  be  central,  when  the 
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position  of  the  flame  is  read  off.  In  a  similar  way,  the 
mobility  of  the  eye  inwards  may  be  measured.  In  the 
normal  eye  the  mobility  in  each  direction  is  about  45°.  In 
strabismus  we  simply  compare  the  outward  mobility  of  the 
squinting  eye  with  that  of  the  good  eye,  to  ascertain  how 
much,  if  anything,  the  former  lacks  of  its  normal  amount. 

Treatment. — The  bearing  of  hypermetropia  on  the  produc 
tion  of  many  cases  of  strabismus  long  since  suggested  the 
idea  of  curing  the  deviation  by  spectacles,  which  would  correct 
any  existing  hypermetropia.  The  accommodation  having  been 
paralysed  by  atropine,  is  kept  under  its  influence  for  some, 
weeks  or  months  ;  spectacles,  which  completely  correct  the 
hypermetropia  and  astigmatism,  being  meantime  constantly 
worn.  Should  the  patient  require  to  use  his  eyes  for  near 
work  while  under  treatment,  it  is  necessary  that  he  should 
have  suitably  higher  +  glasses  for  his  near  work.  Occasionally, 
good  cures  are  effected  by  this  means  ;  and,  when  a  periodic 
strabismus  in  a  child  comes  under  my  care,  I  always  think 
it  worth  while  to  attempt  its  correction  in  this  way ;  but,  in 
general,  it  is,  by  itself,  of  no  use  whatever. 

Orthoptic  Treatment. — To  Javal^  is  due  the  credit  of  devising 
this  method  ;  but,  although  he  did  so  some  years  ago,  it  is  only 
recently  that  the  treatment  has  been  introduced  into  practical 
ophthalmology. 

In  order  that  the  treatment  may  be  carried  out  it  is  neces- 
sary, in  the  first  instance,  that  the  strabismic  person  should 
have  diplopia.  If  the  latter  be  not  present  spontaneously,  it 
has  to  be  developed ;  and  it  is  sometimes  possible,  when  the 
sight  in  the  squinting  eye  is  nob  too  defective,  to  give  the 
patient  diplopia,  i.e.  to  make  him  continuously  conscious  of 
the  presence  of  the  image  belonging  to  the  squinting  eye. 
This  may  be  done  by  means  of  exercises  with  a  prism,  base 
downwards,  before  the  deviated  eye,  and  a  candle  flame  as 

'  Anmlcs  (VOonUatifiue,  Jnillet  et  Aoiit,  1S71.  See  also  Mars  et  Avril, 
Mai  ot  Juiii,  and  Nov.  ct  D6c,  for  (lie  same  year. 
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visual  object.  The  exercises  are  to  be  repeated  daily  until 
diplopia  without  a  prism  is  establislied.  Javal  recommends 
the  following  exercise  to  develope  diplopia  :— A  screen— e.^. 
a  large  sheet  of  cardboard— is  held  vertically  between  the 
two  eyes,  while  the  patient  is  directed  to  look  at  a  candle 
flame  about  2  metres  in  front  of  him.  Double  vision  may 
immediately  appear,  but,  if  it  does  not,  it  may  be  brought 
out  by  now  and  then  covering  the  good  eye  for  a  moment, 
or,  by  placing  before  it  a  red  glass,  which  can  soon  be  done 
without.  Less  brilliant  visual  objects  are  gradually  sub- 
stituted, unlil,  finally,  the  double  vision  will  continue  even 
when,  at  lirst  cautiously,  the  screen  is  removed.  • 

Double  vision  having  been  established,  we  proceed  to 
enable  the  patient  to  fuse  the  double  images,  i.e.  to  obtain 
binocular  vision,  and,  when  we  have  succeeded  in  doing  this, 
we  have  cured  the  squint.  The  end  in  view  is  best  effected 
by  means  of  a  stereoscope,  into  which,  in  place  of  the  usual 
prisms,  +  6  D  lenses  have  been  introduced.  The  focal  distance 
of  these  lenses  being  about  the  length  of  an  ordinary  stereo- 
scope, rays  coming  from  the  slides,  and  passing  through  them, 
fall  into  the  observer's  eye  as  parallel  rays,  the  accommodation 
is  suspended,  and,  under  normal  conchtions,  the  visual  lines 
are  parallel,  as  though  looking  at  a  distant  object.  In  the 
normal  state  the  double  picture,  or  diagram,  will  seem  to  be 
single,  but  to  the  strabismic  patient  in  whom  diplopia  is 
present,  it  will  be  double.  Our  duty,  then,  is  to  diminish  the 
distance  between  the  pictures,  until  the  patient  finds  himself 
just  able  to  fuse  the  images  into  a  single  impression.  After 
a  day  or  two  the  distance  is  increased  slightly,  and  so  on, 
until,  finally,  the  normal  position  is  reached.  It  is  needless 
to  say  that  in  these  exercises  all  errors  of  refraction  must  be 
eliminated  by  the  proper  glasses.i 


1  rr 


The  existence,  or  otherwise,  of  true  binocular  vision  may  be  as- 
certained by  the  simple  experiment  of  giving  the  patient  a  book  to  read, 
and  holding  a  cedar  pencil  half-way  between  his  eyes  and  the  page, 
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The  pictures  used  in  the  stereoscope  should  be  geome- 
trical figures,  or  specially  designed  pictures,  in  order  that  both 
surgeon  and  patient  may  the  more  readily  recognise  their 
fusion.  Landolt  ^  employs  two  vertical  lines,  one  above  and 
the  other  below  the  same  horizontal  line ;  and  I  have  had 
prepared  for  my  own  practice  a  special  stereoscope^  and 
slides,  which  are  very  suitable. 

Only  the  very  slight  degrees  of  strabismus  are  adapted 
for  the  attempt  at  cure  by  orthoptic  treatment.  A  marked 
deviation  will  not  be  amenable  to  it.  Moreover,  it  makes 
demands  both  upon  the  patience  and  intelligence  of  the 
patient,  which  are  rarely  fulfilled,  especially  in  hospital 
practice.  A  field  more  fertile  in  good  results  for  this  treat- 
ment is  found  in  the  completion  of  cures,  which  have  been 
commenced  by  operative  measvires. 

perpendicularly  to  the  lines  of  type.  If  binocular  vision  be  present,  the 
pencil  will  not  ofiEer  any  impediment  to  the  reading:  but,  if  it  be'  not 
present,  parts  of  the  page  will  be  hidden  behind  the  pencil.  The  surgeon 
may  prove  this  by  performing  the  experiment  on  himself,  first  witli  both 
eyes  open  (binocular  vision),  and  then  with  one  eye  shut. 

Another  method  is  that  known  as  Bering's  Drop  Experiment  A 
cylinder  about  25  cm.  long,  and  wide  enough  to  take  in  both  eyes  of  a 
person,  is  arranged,  at  the  opposite  end  from  that  placed  around  the 
eyes,  with  two  strong  wires  IS  inches  long,  which  jut  out  in  continua- 
tion, as  It  were,  of  the  cylinder,  but  which  are  bent  outwards  sufficiently 
to  keep  them  out  of  view  of  the  patient.  Between  the  ends  of  these 
wires  a  fine  thread  is  stretched,  with  a  small  bead  fastened  at  its  middle 
point,  so  that  the  bead  may  occupy  the  centre  of  the  field  when  the 
patient  looks  through  the  cylinder.  During  the  experimeni  the  thread 
IS  in  the  horizontal  position,  and  the  bead  is  used  as  the  patient's 
fixation  point.    8mall  balls  of  different  sizes  (peas,  beans,  etc.)  are  then 

mle  lo^^r/n  ^  ^'^es  or 

more,  some  of  them  m  front  of  the  thread,  some  of  them  behind  it.  If 

tir^H  taye  normal  binocular  vision,  he  will  be  able  to  say  each 

iread    h  T'f     ^  ^'^  °f  «r  behind  the 

thread ,  but,  if  he  have  not  true  binocular  vision,  if  only  one  eye  be 
used  he  will  merely  guess  at  the  position  of  the  falling  ball,  and  will 
make  frequent  mistakes. 
'  T/te  Rcfmctmi  and  Accommodation  of  the  Eiie  p  400 
^  To  be  had  of  Mr.  G.  Prescott,  0,  Menion  Row.Dublin. 
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OjJerative  Treatment. — Division  of  the  tendon  of  the  in- 
ternal rectus  muscle,  combined,  sometimes,  with  advancement 
of  the  insertion  of  the  external  rectus,  is  the  measure  which 
has  to  be  applied  in  most  of  the  cases  which  come  under  our 
notice.  I  am  strongly  opposed  to  operative  interference  in 
patients  under  five  years  of  age,  and  very  much  prefer  that 
they  should  be  seven  or  eight  years  old,  or  even  older.  Early 
childhood  offers  a  decided  obstacle  to  the  careful  adjustment 
of  the  operation,  and  to  orthoptic  treatment. 

In  order  that  the  operative  proceeding  may  be  adapted 
to  each  case,  the  following  points  must  have  been  previously 
noted  with  care : — a.  The  dimension  of  the  strabismus  angle. 
b.  The  lateral  mobility  of  the  eyes,  especially  the  mobility  out- 
wards of  the  squinting  eye.  c.  The  refraction  of  the  eyes, 
and  the  acuteness  of  vision  of  the  squinting  eye,  as  well  as  the 
presence  or  otherwise  of  diplopia.  The  first,  in  order  that 
glasses  for  the  correction  of  any  hypermetropia  may  be  worn 
if  desirable  after  the  operation ;  the  second,  because,  ceteris 
paribus,  an  operation  for  convergent  strabismus  will  produce 
a  more  marked  effect,  if  the  vision  in  the  squinting  eye  be 
good,  than  if  it  be  very  defective ;  and  the  third,  because  the 
presence  of  diplopia  encourages  the  hope  that  binocular  vision 
may  be  restored. 

Rules  which  will  ensure  in  every  case,  with  absolute 
certainty,  the  desired  degree  of  operative  efl'ect,  cannot  be  laid 
down.  The  following  will  be  found  to  answer  in  the  majority 
of  cases,  and,  if  the  effect  be  now  and  then  too  great,  it  can 
easily  be  adjusted  by  bringing  forward  the  internal  rectus,  or 
by  setting  back  the  external  rectus,  within  a  few  days  after 
the  operation.  In  every  instance  it  should  be  the  desire  of 
the  surgeon  to  leave  2°  or  3°  of  strabismus  behind ;  for  the 
effect  of  the  operation  is  apt  to  increase  within  a  year,  and, 
if  absolute  parallelism  be  present  at  first,  divergence  may 
ultimately  supervene.  The  establishment  of  binocular  vision, 
when  possible,  would  do  away  with  this  remnant  of  strabismus  ; 
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but,  under  any  circumstances,  the  latter  does  not  detract  from 
the  cosmetic  result. 

If  the  vision  of  the  squinting  eye  be  fairly  good,  and  the 
deviation  amount  to  not  more  than  15°  or  20°,  and  the  power 
of  the  external  rectus  be  sufficient,  the  correction  can  be 
efiected  by  the  tenotomy  of  the  internal  rectus  of  the  squint- 
ing eye.  A  strabismus  of  20°  will  require  the  free  separation 
of  the  delicate  connections  between  the  anterior  surface  of 
the  tendon,  or  capsule  of  Tenon,  and  the  conjunctiva  as  far 
back  as  the  caruncle,  in  order  that  the  tendon  may  be  free  to 
contract.  For  a  deviation  of  15°  or  less  this  separation  should 
not  be  so  free,  or  should  be  quite  omitted ;  or,  if  a  very  slight 
effect  be  desired,  it  can  be  produced  by  drawing  the  conjunctival 
wound  together,  after  an  operation  wliich  has  been  confined 
strictly  to  the  insertion  of  the  tendon. 

If  the  vision  of  the  squinting  eye  be  fairly  good,  and  the 
power  of  the  external  rectus  sufficient,  and  if  the  squint  be 
more  than  20°,  it  is  advisable  to  divide  the  proceeding  between 
the  eyes,  e.g.  if  it  be  30°,  about  20°  are  corrected  by  tenotomy 
of  the  internal  rectus  of  the  squinting  eye,  and  the  remainder 
by  tenotomy  of  the  internal  rectus  of  the  fixing  eye.  If 
desired,  the  effect  of  the  tenotomy  in  one  or  both  eyes  may  be 
increased  by  a  suture  passed  through  a  fold  of  conjunctiva  at 
the  outer  side  of  the  globe,  and  tied  tightly. 

If,  although  the  vision  of.  the  squinting  eye  be  good,  and 
the  deviation  not  more  than  20°  or  25°,  there  is  marked  loss 
of  power  of  the  external  rectus  muscle,  tenotomy  of  the  internal 
rectus  alone  will  often  lead  to  disappointment,  and  a  good 
result  will  require  this  tenotomy  to  be  combined  with  advance-, 
ment  of  the  external  rectus  ;  the  operative  measures  being' 
confined  to  the  squinting  eye.  But  advancements  in  such 
cases  as  this  must  be  veiy  cautiously  carried  out,  as  an 
excessive  effect  may  easily  be  produced.  The  external  rectus 
should  be  but  slightly  brought  forw.-ird. 

If  the  deviation  exceeds  35°,  even  when  there  is  good  vision 
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in  the  squinting  eye,  and  no  loss  of  power  in  the  external 
rectus,  tenotomy  of  the  internal  rectus  of  each  eye  is  rarely 
sufficient,  and,  as  a  rule,  advancement  of  the  external  rectus 
of  the  squinting  eye  musb  be  combined  with  these  measures. 

With  a  deviation  of  30°  to  35°  and  loss  of  power  in  the 
external  rectus,  the  demand  for  advancement  of  the  external 
rectus  becomes  more  imperative.  The  correction  of  squints 
of  40°  and  more  are,  in  every  instance,  to  be  effected  by 
tenotomy  with  vigorous  advancement  in  the  squinting  eye, 
and  subsequent  tenotomy  of  the  internal  rectus  in  the  good  eye. 

In  cases  where  the  vision  of  the  squinting  eye  is  much 
reduced,  the  deviation  great,  and  the  insufficiency  of  the 
external  rectus  marked,  the  combined  operation  in  one  or 
both  eyes  is  the  proper  proceeding. 

Mode  of  Operating  for  Strabismus.  Tenotomij.—Uhe 

instruments  required  for  this  operation  are,  a  spring-stop 
speculum,  a  small-toothed  forceps,  a  blunt  scissors  somewhat 
curved  on  the  flat,  and  two  strabismus  hooks  (Fig.  155). 

The  eye  having  been  thoroughly  cocainised,  the 
patient  is  placed  on  his  back,  the  surgeon  standing 
in  front  of  him  and  on  his  left-hand  side,  if  the  left 
I  eye  is  to  be  operated  on  ;  or  behind  him,  if  it  be  the 

right  eye.  The  speculum  is  then  applied,  and  the 
conjunctiva  over  the  insertion  of  the  tendon  of  the 
internal  rectus  is  seized  with  the  forceps,  and  incised 
with  the  scissors  between  the  force^is  and  the  eye. 

tinto  the  opening  thus  made  the  points  of  the  closed 
scissors  are  inserted,  and,  with  a  snipping  action,  a 
passage  is  made  through  the  subconjunctival  tissue, 
Jb'iG.  155.  from  the  conjunctival  aperture  to  the  upper  border 
of  the  tendon  in  case  of  the  left  eye,  or  to  its  lower  border 
in  the  right  eye.  The  scissors  are  now  laid  aside,  but  the 
conjunctiva  is  still  held  in  the  forceps  ;  and,  with  the  i-ight 
hand,  the  point  of  the  hook  is  passed  through  the  opening 
and  along  the  passage,  until  the  edge  of  the  tendon  is  reached. 
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The  point  of  the  hook  being  kept  in  contact  with  the  sclerotic, 
the  instrument  is  then  turned  rapidly  round  and  under  the 
tendon,  and  is  brought  close  up  to  the  insertion  of  the  latter 
into  the  sclerotic,  care  being  taken  that  the  whole  breadth  of 
the  tendon  lies  on  the  hook.  The  forceps  are  now  laid  aside, 
and  the  hook  carrying  the  tendon  is  transferred  to  the  left 
hand.  One  blade  of  the  scissors  (hold  in  the  right  hand)  is 
now  inserted  between  the  globe  and  the  tendon,  and  the  latter 
is  completely  divided  at  its  insertion.  The  second  hook  is 
then  employed  for  searching,  above  and  below,  for  any  strands 
of  the  tendon  which  may  be  left  undivided;  the  test  for 
complete  division  being,  that  the  hook  can  be  brought  up 
without  obstruction  to  the  margin  of  the  cornea.  If  the 
smallest  segment  of  the  tendon  be  left  undivided,  the  result 
of  the  operation  is  apt  to  be  unsatisfactory.  Immediately 
after  the  operation  a  marked  diminution  in  the  mobility  of 
the  eye  inwards  should  be  looked  for;  as  this  motion  can 
now  only  take  place  by  aid  of  any  remaining  connective 
tissue  attachments  of  the  muscle  to  the  eyeball  and  capsule  of 
Tenon.  If  this  defect  in  motion  be  not  present,  or  in  only 
a  slight  degree  in  comparison  with  the  supposed  extent  of 
operation,  it  may  be  concluded  that  the  tendon  is  imperfectly 
divided,  and  a  new  search  for  undivided  filaments  must  be 
made.  To  estimate  this  loss  of  motion,  it  is  necessary  before 
the  operation  to  note  the  degree  of  mobility  of  the  eyeball 
inwards,  and  to  compare  it  with  the  inward  motion  of  the 
other  eye. 

The  effect  of  the  operation  may  be  diminished,  if  found 
necessary,  by  drawing  the  edges  of  the  conjunctival  wound 
together  with  a  suture,  the  tendon  being  thus  prevented  from 
uniting  with  the  globe  so  far  back.  The  more  conjunctiva  we 
include  in  the  suture  at  each  side  of  the  wound,  the  more  will 
the  effect  of  the  tenotomy  be  reduced.  This  restricting  suture 
should  be  applied  when  the  immediate  result  of  the  tenotomy 
is  greater  than  expected  or  desired. 
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As  the  edges  of  the  conjunctival  wound  cannot  be  accurately 
adjusted  with  sutures,  none  are  applied  for  that  purpose.  They 
are  only  used,  as  above,  to  diminish  the  operative  effect ;  or, 
when  an  extensive  loosening  of  the  subconjunctival  tissue  has 
been  performed,  to  prevent  sinking  of  the  caruncle. 

The  Subconjunctival  Operation  for  Strabismus,  proposed  by 
the  late  Mr.  C'ritchett,  is  performed  as  follows  : — A  fold  of 
conjunctiva  is  seized,  close  to  the  lower  margin  of  the  insertion 
of  the  muscle,  and  incised  with  a  blunt-pointed  scissors  so  as 
to  expose  the  tendon.  A  strabismus  hook  is  passed  through 
the  opening,  and  under  the  tendon.  The  scissors  is  now  in- 
serted and  opened  slightly,  one  point  being  kept  close  to  the 
hook  while  the  other  is  passed  between  the  tendon  and  the 
conjunctiva,  and  the  tendon  is  divided  close  to  its  insertion. 
This  method  is  very  generally  adopted  by  English  surgeons. 
For  myself,  I  prefer  the  operation  (von  Graefe's)  previously 
described,  as  it  much  more  readily  admits  of  modifications  of 
the  effect. 

In  von  Arlt's  Method,  instead  of  a  hook  being  passed  under 
the  tendon  in  the  first  instance,  it  is  seized  with  the  forceps, 
with  which,  just  before,  the  conjunctiva  had  been  raised.  In 
other  respects  the  proceeding  is  the  same  as  von  Graefe's,  than 
which  it  is  said  to  be  less  painful. 

The  immediate  and  u.ltimate  effects  of  a  tenotomy  are  by 
no  means  identical.  Immediately  after  the  operation  the  effect 
is  very  marked,  owing  to  the  loosening  of  the  tendon  from  its 
insei'tion.  In  a  few  days,  when  it  becomes  re-attached,  the 
effect  diminishes,  and  in  the  course  of  some  weeks  there  is 
again  an  increase  in  the  effect,  and  this  increase  continues  for 
about  a  year,  as  above  stated. 

The  ultimate  result  may,  with  tolerable  certainty,  be  esti- 
mated immediately  after  the  operation,  by  testing  the  power 
of  convergence.  If  the  patient  be  directed  to  look  with  both 
eyes  at  the  surgeon's  finger  held  in  the  middle  hue,  and  it 
be  approached  to  within  12  or  15  cm.  of  his  nose,  and  if  the 
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convergence  of  the  eyes  can  be  maintained  at  that  distance, 
the  eflect  will  not  be  too  great.  But  if,  at  a  distance  of  from 
18  to  20  cm.,  the  operated  eye  ceases  to  converge,  or  begins  to 
diverge,  or  if  even  at  12  cm.  the  convergence,  although  accom- 
plished, cannot  be  maintained  for  more  than  a  few  moments, 
and  that  then  the  operated  eye  deviates  outwards,  ultimate 
divergence  may  be  expected,  even  though  the  actual  position 
of  the  visual  axes  be  correct.  A  restricting  suture  must  be 
applied  in  such  cases. 

Sometimes,  although  the  patient  converges  up  to  12  cm. 


Tig.  I  jf). 


satisfactorily,  and  maintains  the  convergence  at  that  distance 
for  some  moments,  the  eye  will  then  rotate  inwards.  In  such 
cases  there  is  apt  to  be  a  recurrence  of  the  strabismus. 

Advanoement.~\n  cases  of  convergent  squint,  in  which  it 
is  desirable  to  combine  advancement  of  the  external  rectus 
with  tenotomy  of  the  internal  rectus,  the  latter  is  done  first, 
as  above  described,  at  the  same  sitting. 

An  opening  is  then  made  in  the  conjunctiva  immediately 
over  the  insertion  of  the  external  rectus,  and  as  long  as  the 
breadth  of  the  tendon.    The  band  of  conjunctiva  between  the 
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opening  and  the  cornea  is  separated  up  with  the  scissors  from 
the  sclerotic,  for  to  it  the  tendon  has  to  be  fastened  later  on.  A 
strabismus  hook  is  now  passed  under  the  tendon,  and  brought 
well  up  to  its  insertion  ;  care  being  taken  that  the  whole  width 
of  the  tendon  is  held  on  the  hook.  A  needle  carrying  a  fine 
silk  suture  is  introduced  from  its  upper  margin  between 
the  tendon  and  sclerotic,  and  passed  through  the  tendon  at  its 
middle  line.  In  the  same  way,  another  suture  is  passed  behind 
the  tendon  from  its  lower  margin,  and  throvigh  it,  close  to 
the  first  suture.  Each  of  these  sutures  is  knotted  firmly  on 
the  tendon,  a  long  end  being  left  to  each  (Fig.  156).  The 
tendon  is  separated  ofi"  with  the  scissors  from  the  sclerotic, 
close  to  its  insertion.  The  sutures  are  passed  through  the 
conjunctival  flap  in  the  direction  of  the  muscle,  and  are  respec- 
tively tied  with  their  own  ends.  A  greater  or  less  effect  is 
produced,  according  as  the  sutures  are  placed  farther  or  nearer 
to  the  insertion  of  the  tendon,  and  according  as  they  are 
drawn  more  or  less  tightly.  I  have  found  this  method  per- 
fectly satisfactory.^ 

Immediately  after  the  combined  operation  is  finished  there 
should  be  no  divergence,  nor  should  there  be  marked  loss  of 
motion  of  the  eyeball  inwards.  In  either  case  the  effect  is  too 
great,  and  must  at  once  be  diminished  by  an  adjustment  of 
the  advancing  sutures,  or  a  bringing  forward  of  the  internal 
rectus. 

In  my  opinion,  even  if  it  lie  in  the  plan  of  the  treatment 
to  supplement  the  tenotomy,  or  combined  operation,  on  the 
squinting  eye  by  a  tenotomy,  or  combined  operation,  on  the 
fixing  eye,  both  eyes  should  not  be  operated  on  at  one  and 
the  same  sitting.  An  interval  of  a  fortnight  or  more  should 
elapse,  in  order  that  the  true  effect  of  the  first  proceeding 
may  be  accurately  gauged,  and  then  the  surgeon  will  be  in  a 

1  Dr.  A.  E.  Prince,  of  Jacksonville,  Illinois,  has  devised  an  ingenious 
method  for  advancement  {OpMhal.  Eev.,  1887,  p.  249),  of  which  I  have 
no  experience. 
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position  to  know  how  to  regulate  his  operative  measures  for 
the  other  eye. 

Advancement,  of  the  Capsule  of  Tenon  has  been  proposed  and 
practised  by  de  Wecker  ^  as  a  method  for  the  relief  of  stra- 
bismus.   A  crescentic  flap,  3  or  4  mm.  wide,  is  excised  from 
the  conjunctiva  near  to  the  outer  corneal  margin,  so  that 
the  insertion  of  the  tendon  may  coincide  with  the  centre  of 
the  crescent.    On  retraction  of  the  conjunctiva  the  insertion 
will  then  become  exposed.     Two  small  openings  are  now 
made  in  the  capsule  at  each  margin  of  the  tendon  and  not 
far  from  its  insertion,  care  being  taken  to  disengage  the 
capsule  underneath  the  tendon,  as  well  as  laterally.  Two 
sutures  are  then  applied.    One  of  these  is  entered  through  the 
conjunctiva  at  the  upper  extremity  of  the  vertical  diameter  of 
the  cornea,  passed  under  the  conjunctiva,  and  made  to  appear 
in  the  conjunctival  wound.    The  needle  is  then  passed  through 
the  small  opening  in  the  capsule  at  the  upper  margin  of  the 
tendon,  and  then  under  the  latter,  and,  having  traversed  the 
tendon,  the  capsule,  and  the  conjunctiva,  it  reappears  a  little 
behind  the  insertion  of  the  muscle,  near  the  centre  of  the 
tendon.    The  second  needle  is  entered  through  the  conjunctiva 
at  the  lower  extremity  of  the  vertical  diameter  of  the  cornea, 
and  takes  a  corresponding  course  to  that  of  the  first  needle' 
The  sutures  are  then  tied,  and  are  not  removed  for  several 
days.    This  procedure  alone  is  said  to  correct  a  convergent 
strabismus  to  the  extent  of  5°  to  8°.    When  a  greater  cor- 
rection IS  required-and  it  would  seem  to  be  in  cases  of 
25  and  more  that  de  Wecker  usually  employs  it-it  must 
be  combined  with  tenotomy  of  the  internal  rectus  The 
tenotomy  is  performed  after  the  sutures  are  applied  us 
above  described,  but  hefore  they  are  closed. 

After  a  strabismus  operation,  a  light  bandage  is  applied,  and 
IS  changed  mo^  and  evening  for  forty-eight  hours,  when,  if 

1885,  and  L  Avancament  Caj,sulaire,  by  H.  Lainey  (Paris,  1885). 
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no  suture  has  been  used,  it  may  be  discarded.  If  sutures  have 
been  employed,  the  bandage  is  retained  until  they  come  away. 

Dangers  of  the  Strabismus  Ojieratiori. — I  have  never  seen 
any  inflammatory  reaction  after  a  strabismus  operation,  not 
even  after  an  advancement,  nor  have  I  ever  seen  any  serious 
accident  during  the  operation.  Puncture  of  the  sclerotic  with 
the  scissors,  while  the  tendon  was  being  divided,  has  occurred 
in  the  hands  of  some  operators ;  but,  I  confess,  I  cannot 
understand  how  such  an  accident  could  happen,  unless  the 
operator  had  his  own  eyes  shut.  It  is  also  stated  that  eyes 
have  been  lost  after  squint  operations  through  orbital 
cellulitis,  which,  I  fancy,  must  have  been  brought  on  by  the 
introduction  of  septic  matter  upon  the  instruments. 

Occasionally,  a  small  arterial  branch  may  be  divided  during 
the  operation,  and  this,  bleeding  into  the  capsule  of  Tenon, 
may  cause  rather  alarming  exophthalmos.  The  protrusion 
goes  back  in  a  few  days  with  use  of  a  pressure  bandage.  I 
have  only  seen  the  occurrence  twice. 

Sinking  of  the  caruncle,  some  months  after  the  tenotomy, 
when  it  does  rarely  occur,  can  be  remedied  in  the  following 
^ay  : — The  conjunctiva  is  divided  vertically  about  6  mm.  from 
the  caruncle.  The  inner  lip  of  the  wound  is  raised,  a  scissors 
curved  on  the  flat  passed  in,  and  the  subconjunctival  tissue  as 
far  as  under  the  sunken  caruncle  separated.  -  The  subjunctival 
tissue  under  the  outer  lip  of  the  wound,  and  as  far  as  the 
corneal  margin,  is  loosened  in  the  same  way,  and  the  two  flaps 
are  brought  together  with  a  suture,  which  includes  a  sufficiency 
of  conjunctiva  to  draw  the  caruncle  well  forwards. 

Treatment  subsequent  to  OiJeration.—li  is  generally  necessary 
for  the  patient  to  wear  the  correcting  spectacles  for  his  hyper- 
metropia,  either  constantly,  or  for  near  vision  only,  according 
as  the  result  of  the  operative  measures  makes  it  more  or  less 
desirable  to  suspend  the  accommodation.  After  some  months, 
it  is  usually  possible  to  leave  off  the  spectacles,  except  for  near 
vision.  • 
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A  cure  of  the  strabismus,  in  the  sense  of  removal  of  the 
deformity,  can  be  attained  by  operation  in  every  case  ;  and, 
by  itself,  affords  ample  reason  for  undertaking  the  operation.' 
But  a  cure,  in  the  true  sense  of  the  term,  involves  restoration 
of  binocular  vision,^  and  this  is  very  rarely  obtained  by  opera- 
tive measures  alone. 

Orthoptic  exercises  with  the  stereoscope  (p.  457)  are  of 
great  value  in  completing  a  cure,  which  has  been  almost 
effected  by  operation.    The  deviation,  which  has  been  re- 
duced to  a  minimum  by  the  operation,  may  sometimes  be 
quite  eliminated,  and,  still  more  important,  binocular  vision 
may  sometimes  be  developed.    Where  the  attending  circum- 
stances of  the  case,  both  clinical  (acuteness  of  vision,  diplopia) 
and  personal  (patience  and  intelligence  of  the  patient),  admit 
ot  It,  an  effort  should  always  be  made  to  effect  such  a  cure 

Insufficiency  of  Converg-ence,  or  Insufficiency  of  the 
Internal  Recti  Muscles,  and  Divergent  Concomitant 

Otrabismus.-In  the  normal  condition,  the  orbital  muscles 
are  in  a  state  of  equilibrium,  no  one  muscle,  or  pair  of  muscles, 
having  more  power  over  the  eyeballs  than  its  fellow 

Insufficiency  of  the  Internal  Recti  Muscles,  or  Insufficiency 
ot  Convergence,  implies  a  disturbance  of  this  equilibrium 
Ihe  internal  recti  in  these  cases  are  so  much  weaker  than 
the  external  recti,  that  the  former  are  obliged  to  make  a 
constant  effort  to  prevent  the  eyes,  or  one  of  them,  from 
becoming  divergent,  and  it  is  only  the  demand  for  binocular 
vision  which  stimulates  the  muscles  to  this  effort. 
_  Muscular  Asthenopia  is  the  symptom  caused  by  this  insuffi- 
ciency.   The  patients  complain  that,  after  reading,  writing 
sewing,  or  employment  at  other  near  work  for  a  time,  they 
begin  to  find  the  objects  spreading,  becoming  indistinct,  and 

iZZZl^t  observe  the  shape  of  objects, 

rc  a  aocin-ately  with  binocular \han 
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perhaps  doubled.  Pain  in  and  about  the  eyes  comes  on. 
These  symptoms  gradually  increase,  until  the  work  has  to  be 
discontinued. 

A  great  deal  has  been  written  within  recent  years  upon 
the  relationship  of  some  nervous  diseases,  especially  epilepsy, 
to  want  of  power  in  one  or  more  of  the  orbital  muscles. 
It  has  been  thought  that  "  eye  strain,"  from  want  of  co- 
ordination in  these  muscles,  sometimes  aggravated,  if  it  did 
not  actually  cause,  epilepsy ;  but  the  outcome  of  the  whole 
discussion  seems  to  be  that  there  is  no  such  connection. 

The  diagnosis  of  insufficiency  of  convergence  can  be  made 
by  the  following  methods.  The  patient  is  directed  to  look  at 
the  tip  of  the  svirgeon's  finger  held  up  in  the  middle  line. 
The  finger  is  brought  slowly  closer  to  the  eyes  until  a  certain 
point  is  reached  where  the  internal  rectus  of  one  eye  ceases 
to  act,  the  other  eye  still  remaining  in  fixation.  The  first 
eye,  upon  the  finger  being  advanced  a  little  more,  usually 
becomes  divergent. 

Or,  if  the  tip  of  the  finger  be  held  some  20  cm.  from  the 
patient's  eyes,  and  if,  with  his  other  hand,  the  surgeon  cover 
one  of  the  eyes,  say  the  right,  while  the  left  is  caused  to  fix 
the  finger-tip,  it  will  be  found  that  the  eye  under  the  hand 
is  diverging,  and,  when  the  hand  is  removed  from  it, 
it  makes  an  inward  motion,  in  order  again  to  fix  the 
finger-tip.  The  explanation  of  this  is,  that,  when  one 
eye  is  covered,  there  is  nothing  to  be  gained  in  the 
way  of  single  vision  by  an  excessive  exertion  of  the 
weak  internal  recti  ;  and,  consequently,  the  eye  which 
is  excluded  from  the  act  of  vision,  is  abandoned  to  the 
control  of  the  over-strong  external  rectus,  and  only 
returns  to  its  normal  position,  when,  being  restored 
to  participation  in  the  act  of  vision,  diplopia  would 
Fig  i57.  otherwise  be  present. 

.,  The  following  is  von  Graefe's  Test  for  Insufficiency  of  the 
Internal  Recti :- A  dot  with  a  line  drawn  vertically  through 
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it  (Fig.  157)  on  a  sheet  of  white  paper  is  given  to  the  patient 
to  look  at,  at  his  usual  reading  distance.    Before  one  eye,  say 
the  right,  a  prism  of  about  10°  with  its  base  downwards  is  held 
vertically.  This,  in  the  normal  condition,  would  produce  a  double 
image  of  the  dot,  so  that  the  figure  would  seem  to  be  a  line 
with  two  dots,  the  upper  dot  being  the  image  belonging  to 
the  right  eye.    In  insufficiency  of  the  interni,  the  image  of 
the  right  eye  would  not  only  be  higher  than  that  of  the  left, 
but  it  would  also  stand  to  the  left  (crossed  double  images) 
more  or  less,  so  that  here  the  picture  is  that  of  two  lines, 
each  with  a  dot,  the  upper  line  and  dot  standing  to  the  left- 
hand  side  (Fig.  158).    This  crossed  diplopia  indicates  diverg- 
ence.   The  explanation  of  the  experiment  is  as  follows  :— 
When  a  prism  is  held  before  the  right  eye,  the  possibility 
of  binocular  vision  is  removed,  and,  insufficiency  existing,  the 
weak  internal  rectus  of  the  right  eye  has  no  object  in  greatly 
exerting  itself,  and  consequently  abandons  the  eye 
to  the  traction  of  the  external  rectus.  Hence 
the  divergence,  and  the  projection  of  the  image  of 
this  eye  to  the  opposite  side. 

The  degree  of  insufficiency  existing  may  be  de- 
termined by  this  same  experiment.  If  a  weak 
prism  be  held  with  its  base  inwards  before  the  left 
eye,  in  the  above  case,  the  images  of  the  lines  will 
appear  to  be  brought  closer.  By  gradually  in- 
creasing the  power  of  the  prism,  one  will  be  found 
which  brings  the  lines  together,  so  that  the  picture 
will  now  be  that  of  two  dots  over  each  other 
on  one  line.  This  prism  is  the  measure  of  the 
insufficiency. 

Landolt  estimates  the  amount  of  insufficiency 
of  convergence  by  means  of  the  metre  angle  and   Fia.  IBS' 
amphtude  of  convergence.    For  an  account  of  the  method 
must  refer  the  reader  to  his  valuable  work.i 
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Insufficiency  of  the  internal  recti  is  a  common  attendant 
upon  myopia,  and  is  probably  congenital  like  the  myopia.  It 
is  also  found  with  emmetropia,  and  even  with  hypermetropia. 

Concomitant  divergent  strabismus  is  a  further  development 
of  the  same  condition. 

Treatment. — In  moderate  degrees  of  myopia,  the  use  of  such 
concave  glasses  as  will  permit  the  patient  to  read  at  35  cm. 
distance  may  relieve  the  asthenopic  symptoms. 

Decentration  of  these  glasses  may  give  further  aid.  If 
the  glasses  be  so  set  in  the  spectacle  frame,  that  their  centres 
are  on  the  outer  side  of  the  visual  lines,  the  inner  half  of  the 
glasses  act  as  prisms  with  their  bases  inwards  (chap,  i.,  p.  2), 
and  by  them  the  rays  are  broken  inwards,  i.e.  towards  the 
macula  lutea  in  each  eye,  so  that  a  slight  divergence  may  take 
place  without  diplopia,  etc.  In  this  way  the  internal  recti 
are  relieved.  Should  the  case  be  one  demanding  the  use  of 
convex  glasses  (hypermetropia,  presbyopia),  the  decentration 
must  be  inwards. 

A  more  perfect  and  accurate  method  is  that  of  prescribing 
prisms,  bases  inwards,  to  be  worn  for  reading  and  other  near 
work.  These  may  be  combined  with  concave  or  convex  glasses, 
where  such  are  indicated.  The  prism  which  is  the  measure 
of  the  insufficiency  (see  above)  is  divided  between  the  two 
eyes.  If  it  be  4°,  a  prism  of  2°  is  placed,  base  inwards, 
before  each  eye  for  near  work.  Very  high  prisms  cannot  be 
ordered,  owing  to  the  colour  effects  they  produce  ;  and,  in 
cases  where  they  would  be  required,  the  insufficiency  can  be 
bnly  partially  corrected. 

OjiSTcdive  Treatment. — This  consists  in  weakening  the  too 
strong  external  rectus  by  tenotomy.  The  danger  of  the 
method  is,  that  convergent  strabismus  with  homonymous 
diplopia  for  distant  objects  may  result,  unless  the  case  be 
suitable  for  operation.  Only  those  cases  ai-e  suitable  in  which 
absolute  divergent  strabismus  is  present ;  or  those  in  which, 
with  a  prism  of  not  less  than  10°,  base  inwards,  before  one 
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eye,  the  flame  of  a  caudle  at  3  m.  distance  is  seen  single, 
or  if  perhaps  doubled  for  a  moment,  then  becoming  single. 
When,  with  such  a  prism,  single  vision  is  present,  the  external 
rectus  by  an  elFort  must  have  overcome  the  eifect  of  the 
prism,  and  it  is  admissible  to  deprive  the  muscle  of  the 
power  represented  by  that  effort  or  prism.    If  diplopia  be 
produced  by  a  prism  of  10°,  the  tenotomy  is  contraindicated, 
for  the  effect  of  the  latter  could  not  be  modified  to  the  slight 
power  of  abduction  indicated  by  a  weaker  prism.    A  source 
of  error  in  the  ascertaining  of  this  abduction  prism  which 
must  be  guarded  against  is,  that  the  patient  may  suppress 
the  image  of  one  eye,  and  that  his  single  vision  may  be 
merely  due  to  the  fact  that  he  is  seeing  with  the  other  alone. 
The  higher  the  abduction  prism,  the  more  extensive  may  be 
the  division  of  the  subconjunctival  tissue,  etc.,  while  with 
weak  abduction  the  effect  must  be  diminished  by  a  con- 
junctival suture. 

Immediately  after  the  operation  there  should  be  a  certain 
amount  of  convergence,  as  shown  by  homonymous  diplopia  in 
the  middle  line  for  the  flame  of  a  candle  at  3  mm.  distance. 
This  convergence,  or  diplopia,  should  not  be  greater  than  can 
be  corrected  by  a  prism  of  10°.    Moreover,  if  the  candle  be 
moved  from  the  middle  line  15°  to  the  opposite  side  from  the 
operated  muscle  (to  .the  right  if  the  left  external  rectus  has 
been  tenotomised),  there  should  be  no  convergence  (no  diplopia), 
and  a  vertical  prism  before  one  eye  should  only  cause  doublJ 
images  placed  directly  over  each  other.    If,  by  these  experi- 
ments. It  IS  shown  that  the  operation  has  produced  an  excessive 
effect,  the  latter  must  be  diminished  by  a  suture  drawing  the 
hps  of  the  conjunctival  wound  together,  and  including  more 
or  less  conjunctiva  according  to  the  excess  to  be  corrected. 
Or,  If  a  suture  has  already  been  applied,  and  the  result 
be  still  m  excess,  it  must  be  withdrawn,  and  a  still  more 
restricting  suture  inserted.    In  all  these  cases,  convergence 
must  necessarily  be  present  when  the  candle  is  carried  over 
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to  tl.o  .sulo  of  t],e  operated  inusclo  ;  Init  tJii.s  ,lis.ppeai-s— 
except  perhaps  at  the  very  most  extreme  position  on  tLat 
side— as  also  tlie  convergence  in  the  middle  line,  by  reason 
of  cicatricial  contraction  at  the  new  insertion  of  the  tendon  • 
always  provided,  that  the  indications  for  the  operation  and 
Its  performance,  as  above  set  forth,  have  been  accurately 
attended  to. 

Nystagmus. 

This  term  indicates  an  involuntary  oscillation  of  the  eye- 
balls from  side  to  side  { the  most  common  form),  in  the  verlical 
dkection,  or  rotary  (caused  by  the  obHque  muscles). 

It  is  most  commonly  found  with  congenitally  defective 
vision— microphthalmos,  coloboma  of  the  choroid,  in  albinos, 
etc. — but  it  may  be  acquired,  and  is  often  seen  in  those 
employed  in  coal  mines.  It  occurs  in  about  one  half  the 
cases  of  disseminated  sclerosis,  and,  as  it  is  rarely  met  with 
in  tabes  or  other  chronic  nervous  disorders,  it  is  here  a 
symptom  of  diagnostic  value. 

In  the  congenital  cases  it  is  probable,  that  the  absence  of 
the  stimulus  which  accurate  retinal  impressions  alTord,  inter- 
feres with  the  functional  development  of  the  co-ordinating 
centres  for  the  orbital  muscles.  In  coal  mines,  the  very  de- 
fective light  and  the  blackness  of  the  surroundings  deprive 
the  miners  of  any  defined  retinal  impression,  and  hence  their 
co-ordinating  centres  are  apt  to  become  deranged.  But,  as 
it  is  chiefly  those  who  work  in  one  constrained  position  on 
their  sides,  with  eyes  directed  obliquely  upwards,  who  become 
affected,  it  seems  likely,  that  this  unnatural  and  long-continued 
direction  of  the  eyeballs  is  an  important  factor  here  in  the 
production  of  the  afiection ;  indeed,  it  is  probably  to  a  great 
extent  a  professional  cramp,  like  writer's  cramp. 

Those  patients  in  whom  nystagmus  is  due  to  a  congenital 
defect  of  vision,  do  not  complain  of  oscillation  of  the  objects 
they  look  at ;  but  individuals  who  become  afiected  with  it  in 
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later  life  are  mucl.  troubled  with  that  symptom,  especially  at 
the  onset. 

Treatment.. ~ln  congenital  cases  which  admit  of  improve 
ment  of  vision,  a  cure,  partial  or  complete,  is  sometimes 
brought  about,  when  the  vision  improves.  If  strabismtis 
be  present  It  should  be  cured,  after  which  a  diminution 
in  the  oscillations  may  result.  In  miner's  nystagmus,  the 
all-important  measure  is  a  permanent  relinquishment  of 
mine  work;  and  this  is  frequently  followed  by  satisfactory 
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DISEASES  OP  THE  ORBIT. 

Orbital  Cellulitis,  or  Inflammation  of  the  Connective 

Tissue  of  the  Orbit. — The  Symptoms  of  this  affection  are  : — 
Erysipelatous  swelling  of  the  lids,  especially  of  the  upper  lid; 
serous  chemosis ;  pain  in  the  orbit,  increased  on  pressure  of 
the  eyeball  backwards;  violent  facial  neuralgia;  exophthalmos, 
with  impairment  of  the  motions  of  the  eye  in  every  direction  ; 
and  high  fever. 

Vision  is  not  generally  affected,  but  sometimes  it  is  so  from 
optic  neuritis,  and  then,  too,  mydriasis  is  seen.  The  cornea 
is  often  completely  or  partially  anaesthetic. 

The  surgeon,  by  pressing  the  tip  of  his  fourth  finger  be- 
tween the  eyeball  and  the  margin  of  the  orbit,  may  feel  a  more 
or  less  resistant  tumour.  This  gradually  increases  in  some 
one  direction,  the  integument  in  that  position  becomes  redder, 
fluctuation  becomes  pronounced,  and  the  abscess  finally  opens 
through  the  skin,  or  into  the  conjunctival  sac,  the  pointing 
being  usually  at  the  upper  and  inner  angle  of  the  orbit.  Re- 
storation to  the  normal  state,  as  a  rule,  comes  about ;  but,  in 
some  cases,  complete  atrophy  of  the  optic  nerve  supervenes. 

Causes. — 1.  Idiopathic  {e.g.  cold);  2.  Traumatic  (perforat- 
ing injuries,  foreign  bodies) ;  3.  Extension  of  inflammation 
from  surrounding  parts  (erysipelas,  diseased  tooth,  ethmoidal 
cells) ;  4.  Metastasis  (pyaemia,  metria)  ;  5.  Sequelse  of  fevers 
(scarlatina,  typhoid,  purulent  meningitis). 

Treatment. — Locally,  poultices  or  warm  fomentations  ;  and, 
when  pus  has  formed,  its  earliest  possible  evacuation, — by  pre- 
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ference  from  the  conjunctival  sac.  The  general  constitutional 
treatment  suitable  to  each  case  need  not  be  discussed  here. 

Periostitis  of  the  Orbit.— Acute  periostitis  has  many 
symptoms  in  common  with  phlegmonous  inflammation  of  the 
orbital  connective  tissue  which  generally  accompanies  it ;  but 
may  usually  be  distinguished  from  the  latter  inflammation 
occurring  independently,  by  the  fact,  as  first  pointed  out  by 
the  late  Mr.  John  Hamilton,  of  Dublin,^  that,in  it,  pressure  on 
the  orbital  margin  is  painful.    The  absence  of  this  tenderness, 
however,  is  not  always  conclusive  of  the  absence  of  periostitis' 
especially  when  the  latter  is  retricted  to  the  deep  parts  of  the' 
orbit.    In  periostitis  the  eyelids  are  not  usually  so  swollen  as 
in  inflammation  of  the  orbital  tissues.    Suppuration  may  take 
place,  necrosis  in  consequence  of  detachment  of  the  periosteum 
may  come  on,  and  communications  with  the  neighbouring 
cavities  be  formed. 

In  secondary  syphilis,  or  in  later  stages  of  the  disease,  a 
syphilitic  gumma  of  the  orbital  wall  may  form.    This  is  ac 
companied  by  violent  frontal  neuralgia  or  headache,  increas- 
ing at  night.    Proptosis  2  occurs,  with  marked  loss  of  motion  of 
the  eyeball  in  one  or  more  directions.    This  loss  of  motion  is  a 
very  characteristic  symptom,  and  serves  to  assist  in  the  diag- 
nosis between  this  afiection  and  other  orbital  tumours  It 
IS  probably  due  to  an  extension  of  the  inflammation  to  the 
connective  tissue  of  the  orbit,  and  to  the  muscles  themselves 
Again,  periostitis  of  a  chronic  form,  and  without  tendency 
to  suppuration,  occurs  most  commonly  in  persons  with  a  con- 
stitutional rheumatic  tendency.    It  is  accompanied  by  pain 
m  and  about  the  orbit,  and  there  is  increased  tenderness  on 
pressure  of  the  eyeball  backwards.    Exophthalmos,  and  all 
other  outward  signs,  are  usually  wanting 

tiof '  ^r't  ""'^  °f  i-fl-— 

.^^^Li!,"^::!^^  of 

'  BuUin  Jownal  of  Medical  Scimees,  1836 
Frotrusion  of  the  eyeb 
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tl.e  periosteum  may  cause  permanent  protrusion  of  the  eye- 
ball ;  extension  of  the  inflammation  to  the  optic  nerve  may 
result  in  optic  atrophy  ;  the  orbital  muscles  or  the  nerves  which 
supply  them  may  be  implicated,  with  consequent  paralysis ; 
or,  finally,  the  periostitis  may  strike  into  the  meninges  of 
the  brain.  When  the  inflammation  is  near  the  margin  of 
the  orbit,  early  evacuation  of  pus,  if  it  has  formed,  reduces  the 
process  within  safe  bounds  ;  and  this  position  is  one  of  less 
danger  in  respect  of  its  surroundings. 

Causes. — Periostitis  of  the  orbit  may  be  caused  by  blows  or 
other  traumata,  by  extension  from  neighbouring  cavities,  by 
syphilis,  or  rheumatism. 

Treatment. — Warm  fomentations.  Exit  given  to  pus,  if 
possible.    Constitutional  measures. 

Caries  of  the  Orbit  is  very  frequently  the  result  of 
periostitis,  but  often  commences  in  the  bone,  and,  in  either 
case,  is  usually  due  to  tubercular  disease  of  the  bone.  A 
trauma  is  sometimes  the  immediate  cause  of  its  onset. 

It  may  attack  any  part  of  the  orbital  walls,  its  favourite 
seats  being  the  margin  above  and  to  the  outside,  or  below 
and  to  the  outside.  When  it  is  seated  deeply  in  the  orbit,  it 
often  causes  exophthalmos  and  pain.  At  the  margin  of  the 
orbit  it  produces  oedema  and  swelling  of  the  eyelids  with 
conjunctivitis,  suppuration  comes  on,  and  the  abscess  finally 
opens  through  the  integument,  or  conjunctiva.  A  fistula  is 
apt  to  remain  for  a  length  of  time,  and,  the  skin  being  drawn 
into  this,  ectropion  of  the  lid  is  produced.  If  a  portion  of 
dead  bone  come  away,  the  resulting  cicatrix  is  liable  to  main- 
tain the  ectropion  (p.  166). 

Treatment. — The  evacuation  of  purulent  collections  at  the 
earliest  possible  moment — if  deep  in  the  orbit,  by  the  careful 
introduction  of  a  long  bistouri — -the  insertion  of  a  drainage- 
tube,  and  the  regular  syringing  of  the  cavity  with  antiseptic 
solutions,  iintil  no  more  rough  or  bare  bone  can  be  felt  with 
the  probe. 
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Injuries  of  the  Orbit.-Wounds  of  the  soft  parts  in  the 
supra-orbital  region,  involving  the  supra-orbital  nerve  are 
belxeved  by  some  to  be  capable  of  producing  a  reflex  amaurosi.s 
ip.  4Ub),  and  many  such  cases  have  been  recorded  under  the 
name  of  supra-orbital  amaurosis.    By  the  light  of  modern 
physiology  a,nd  ophthalmology  it  is  not  probable,  I  mic^ht  say 
.-not  possible,  that  any  such  reflex  could  take  place,  and  it  seems 
hkely  that  the  bhndness  in  those  recorded  cases  was  brought 
about  x^,some  other  way,  e.g.  orbital  periostitis,  concomitant 
injury  to    he  eyeball  itself,  facial  erysipelas,  intracranial 
lesions,  and  so  on. 

b  dt  ■!  "^'^'"S-;^"-'  tie  lodgment  of  foreign 

bodies  m  the  orbit,  a,re  serious  accidents.  Tbey  are  liall 
to  be  fo  lowed  by  phlegmonous  inflammation,  oi  'if  a  no  nted 
weapon  (stick,  sword-cane,  etc.)  has  been  push;,  iLto  h" 
with  some  force,  it  may  pa.s  through  the  bony  wall  and 
perforate  the  brain,  with  fatal  result 

?  Foreign  bodies  should  be  removed  by  dilatation 

0   their  wounds  of  entrance,  or  by  the  formation  of  a  new 
passage  through  the  coniniictival  fornix^and  great  care  shoiUd  ' 
be  aken  o  prevent  the  onset  of  inflammation,  or  to  keep  it 
within  safe  bounds.  1 

Tumours  of  the  Orbit  necessarily  give  rise  to  „,.„„»  ■ 
and  the  motions  of  the  eyeball  are  gene'rally  i^pl  d'  tC' 
often  remains  good  until  a  very  late  period,  unle«,  as  Ir  Iv 
occurs  the  optic  nerve  should  early  become  involved  n  thl 

~the  eaT::^^^^^^^^^^^^ 
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In  every  case,  the  history,  the  rapidity  of  growth,  and 
the  general  condition  of  the  patient  are  important  items  for 
consideration. 

Cysts. — Dermoid  cysts  are  amongst  those  most  frequently 
found.  They  grow  slowly,  and  finally  reach  very  considerable 
size,  and  then  bulge  out  between  the  eyeball  and  margin  of 
the  orbit.  Pressure  upon  this  protruding  part  causes  it  to 
diminish,  while  the  exophthalmos  is  at  the  same  time  in- 
creased, and  distinct  fluctuation  in  the  protruding  part  can  be 
felt.  The  growth  of  the  cyst  is  unaccompanied  by  pain  or 
other  inconvenience.  The  contents  are  generally  either  serous 
or  honey-like,  and,  occasionally,  hairs  and  other  epidermic 
formations  have  been  found  in  them. 

A  mucocele  originating  in  the  frontal  or  in  the  ethmoid 
sinus  may  absorb  the  orbital  wall,  protrude  into  the  orbit, 
and  give  rise  to  all  the  signs  and  symptoms  of  a  true  orbital 
tumour. 

Treatment. — The  cyst  should  be  freely  opened  at  the  most 
prominent  point,  evacuated  by  gentle  pressure  backwards  of 
the  eyeball,  and  the  sac  syringed  out  two  or  three  times  daily 
with  an  antiseptic  solution,  until  all  discharge  has  ceased. 
The  opening  will  then  close,  while  the  eyeball  will  already 
have  returned  to  its  place.  If  the  contents  of  the  cyst  are 
solid  or  nearly  so,  it  becomes  necessary  to  extirpate  it  in  toto. 
To  do  this,  as  in  other  tumours  also,  a  horizontal  incision 
must  be  made  along  the  orbital  margin  through  the  eyelid, 
in  order  that  the  cavity  of  the  orbit  may  be  reached ;  or,  two 
perpendicular  incisions  at  either  canthus  through  the  upper  lid 
may  be  made,  and  the  latter  turned  upwards.  With  hooks  or 
forceps,  and  scalpel  or  scissors,  the  cyst  wall  must  then  be 
carefully  separated  from  all  adhesions. 

Exostoses  occur  as  the  result  of  inflammation  of  the  bone 
and  of  periostitis,  and  are  usually  of  the  kind  known  as  ivory 
exostoses.  They  spring  most  commonly  from  the  ethmoid,  or 
from  the  frontal  bone.    Their  surface  is  tuberous.  Their 
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growth  is  extremely  slow ;  in  many  instances  commencing  in 
infancy,  and  lasting  into  advanced  life. 

Operative  interference  in  cases  of  exostosis  of  the  orbit  is 
only  justifiable,  when  the  tumour  does  not  grow  from  the  roof 
of  the  orbit,  and  where  there  is  reason  to  think  it  is  attached 
to  the  orbital  wall  by  a  narrow  base  or  pedicle.  Several 
instances  are  on  record,  in  which  the  growth  has  become 
spontaneously  separated  by  necrosis  of  its  pedicle.  Beyond 
destruction  of  the  eyeball,  there  is  no  danger  associated 
with  these  tumours,  even  if  their  growth  take  an  intracranial 
chrection;  but  they  cause  serious  disfigurement,  and  much 
pam. 

Cardmrm  and  &,™,„._Tie  first  of  these  tumonrs  takes 
ongm  fa  some  neighbouring  cavity,  and  grows  into  the 
oibit    or  It  may  start  from  the  orbital  walls;  or,  from  the 
.■etro-bulbar  connective  tissue.    Sarcoma  may  or  ginate  in 
many  Afferent  positions,  most  frequently,  pe'rhapf  t  th: 

etball  bTn  °f  'he 

eyeball  by  pressure,  or  by  phthisis  following  ulceration  of 

he  cornea,  attack  the  bony  walls  of  the  orbit  and  Z 
surroundings.     Manv  fn,.T.nc.  uiu  ana  its 

Hialignant.  '         "  ^on- 

The  early  extii^pation  of  the  tumour  affords,  in  general  the 
only  prospect  of  saving  the  patient's  life.  ' 
Pidsahng  Exophthalmos. —TcA^  fi> lo  ,-r..i  a 

%.peoms  col  n^: n"^ 

of  peculiar  bruits  which  ca  La  d  o^f  Tort/t''^  \~ 
also  over  a  mnrp      i         .     •  orbit,  and  usually 

p^i^^Mon,;;:::  rthTr;e::,r:"T  °' 

orbital  aperture     tL  1   7       '  P"""* 
absent  durin!  the  wlo L        '""""J""  ---nally  be 

The  intrac^il^  vl        °\         °'  ""^  ^'^"^'"^      '^e  case. 
■aciaB>al  vascular  tumours  with  which  we  are  most 
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likely  to  have  to  deal  are :- -Aneurism  of  the  ophthalmic 
artery  at  its  point  of  origin  from  the  internal  carotid ;  aneu- 
rism of  the  latter  vessel ;  and,  most  commonly,  arterio-venous 
aneurism  from  communication  of  the  internal  carotid  with  the 
cavernous  sinus— this  latter  of  traumatic  origin.  In  the  orbit 
the  following  occur :— True  aneurism  of  any  of  the  arterial 
branches;  diffused  or  circumscribed  traumatic  aneurism; 
arterio-venous  aneurism,  of  traumatic  origin ;  aneurism  per 
anastomosis  ;  and  teliangiectic  tumours. 

Hemorrhage  is  liable  to  prove  fatal  in  these  cases. 

Treatment.— Lig-Aim-e  of  the  common  carotid  affords  the 
best  prospect  of  cure.  Digital  compression  of  the  same  vessel 
has  produced  cure  in  some  cases. 

Exophthalmic  Goitre— (Graves'  Disease,  Basedow's 
Disease ). 

Syin2)toms.—T\ve  three  cardinal  symptoms  of  this  disease 
are  :— Increased  rapidity  of  the  heart's  action,  which  may 
reach  200  beats  per  minute;  tumefaction  of  the  thyroid 
gland  ;  and  exophthalmos.  Of  these  the  cardiac  symptom  is 
the  most  constant,  and  usually  the  first  to  appear  ;  either, 
or  both,  of  the  others  may  be  wanting.  There  is  often  also 
great  emaciation,  with  outbursts  of  sweating  and  diarrhoea. 
A  venous  murmur  may  be  heard  in  the  neck.  And,  in 
females,  there  is  very  commonly  irregularity,' or  suppression 
of  menstruation. 

The  disease  has  been  observed  at  all  ages,  but  is  most 
common  in  early  adult  life. 

Yon  Graefe's  Sign  is  a  very  early,  tolerably  constant,  and 
almost  pathognomonic  one ;  it  consists  in  an  impairment  of 
the  consensual  movement  of  the  upper  lid  in  association  with 
the  eyeball.  When,  in  the  normal  condition,  the  globe  is 
rolled  downwards,  the  upper  eyelid  falls,  and  thus  its  margin 
is  kept  througliout  in  the  same  relation  to  the  upper  margin 
of  the  cornea.  In  Graves'  Disease  the, descent  of  the  upper 
lid  does  not  take  place,  or  only  in  an  imperfect  manner ;  and, 
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consequently,  when  the  patient  looks  down,  a  zone  of  sclerotic 
becomes  visible  between  the  margin  of  the  lid  and  the  cornea 
This  sypmtom  is  often  present  prior  to  any  exophthalmos,  and 
hence  its  great  diagnostic  value.    It  may  also  continue  after 
the  latter  disappears,— although  it  is  perhaps  more  common  for 
It  to  disappear  before  the  proptosis-and  it  is  not  seen,  or  but 
veiy  rarely  so,  in  protrusion  of  the  globe  from  other  causes.^ 
Stellwag  s  Sign  is  also  very  constant.    It  is  incompleteness 
and  diminished  frequency,  of  the  act  of  involuntary  nictitation: 
Ihis  act  occurs  sometimes  only  once  in  a  minute ;  or,  several 
rapid  nictitations  will  take  place,  and  then  a  lengthened  pause. 
The  nictitation  each  time  is  incomplete,  the  margins  of  the  lids 
not  being  brought  together.    The  result  of  this  may  be,  that 
the  lower  third  of  the  cornea  becomes  covered  with  pannu 
vessels,  owing  to  the  constant  exposure  ;  for  even  during  slee^ 
the  eyelids  remain  partially  open. 

Dalrymple's  Sign  consists  in  an  abnormal  widening  of  the 
palpebral  aperture,  due  to  retraction  of  the  upper  eyelid  It 
-  this  gaping  of  the  eyelids,  which  gives  the  chaiLteristic 
staring  aspect  to  the  patient.    This  sign  is  often  erroneously 
attributed  to  Stellwag,  or  is  included  in  his  sign.    The  error  s 
c  ue  to  the  fact,  that  in  the  same  paper^  in  whL  Stellwag  L 
U-ew  attention  to  what  is  above  described  as  his  sign,  he  di 
^ssed  this  other  previously  observed  sign.  According  to  Wh te 
Coop^er  3^as  Dalrymple  who  first  pointedout  thelatter." 

I  have  seen  a  sinit;Tn,tar "^^^^^^  P  ' 

/  '^^'■^ner  Med.  Jakrbuoker,  xvii   d  2o  ISRO  Q      ^  r... 

filT  Auffcnheilhunde,  1869  n         I  ^  rl   I  ^^'^  ^^'^^^tsU. 

vi.,  pp.  955  and  956.          ^'      '  ^""^  ^^^^^'^  Handiuch, 

]  'i^ll  ^"^''^^  May  26th,  18i9,  p.  553. 

or  "  ^'S^'::^^^  -^^-7  palpebi-al  aperture, 

by  reason  of  2.~Jesson^    i  w        ^°^<""e  (m  slight  degree,  probably 

tetanus  (spasn,  o'l^Ho-LZlm  1'":^""^''"'  ("J"-'-)    =•  I" 
1      xrontans).    6.  In  complete  amaurosis. 
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Otto  Becker  states,  that,  in  a  majority  of  the  cases,  spon- 
taneous pulsation  may  be  seen  in  the  retinal  arteries,  but 
I  have  only  found  it  sometimes.  The  vision — unless  when 
corneal  complications  supervene — and  condition  of  the  pupil 
are  unaffected  by  the  disease.  In  some  cases  there  is  an  in- 
creased flow  of  tears,  but  most  of  the  patients  complain  of  a 
dryness  of  the  eyeballs.  The  sensibility  of  the  cornea  is 
diminished.  Ulcers  of  the  cornea  are  not  common,  but  are 
said  (von  Graef e)  to  be  more  frequent  in  men  than  in  women, 
although  Graves'  Disease  is  more  common  in  women.  The 
exposure  of  the  eye  and  dryness  of  the  cornea  are  the  chief 
causes  of  ulceration,  when  it  occurs  ;  but  Sattler  ^  inclines  to 
the  belief,  that  it  is  also  largely  due  to  paralysis  of  the  nervous 
supply  of  the  cornea. 

The  patients  are  often  hysterical ;  and  even  marked  psy- 
chical disturbances  have  been  noted,  such  as  a  peculiar  and 
unnatural  gaiety,  rapidity  of  speech,  and  great  irritability ; 
or,  on  the  other  hand,  extreme  depression,  and  even  attempts 
at  suicide  have  been  observed.  Also,  loss  of  memory,  and 
inability  to  make  a  mental  effort.  The  motions  of  the  eye- 
ball have  in  some  cases  been  defective,  a  fact  for  which  the 
exophthalmos  does  not  account.  Trousseau^s  Cerebral  Macula 
is  often  well  marked.  i 

The  Progress  of  the  Disease  is,  as  a  rule,  very  chronic,  ex- 
tending over  months  or  years,  but  liable  to  fluctuations  in  the 
intensity  of  its  symptoms.  A  few  cases  have  been  recorded 
in  which  it  became  fully  developed  in  the  course  of  some  hours, 
or  days.  After  a  lengthened  period  and  many  fluctuations, 
the  symptoms  usually  slowly  disappear.  Occasionally,  a  slight 
permanent  swelling  of  the  thyroid  may  remain,  and,  very  often, 
more  or  less  exophthalmos.  About  12  per  cent,  of  the  cases 
go  from  bad  to  worse,  and  end  fatally  from  general  exhaustion, 
organic  disease  of  the  heart,  which  may  have  come  on,  cerebral 


1  Gvaefe  v?id  ScemisolCs  Hanilbuch,  vol.  vi.,  p.  963 
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apoplexy,  lifemorrhage  fi'om  the  bowels,  or  gangrene  of  the 
extremities. 

Causes. — Antemia  and  chlorosis  are  general  conditions  very 
often  present  ;  as  are,  also,  irregularities  of  menstruation,  but 
it  is  probable  that  the  latter  should  be  regarded,  rather  as  a 
concomitant  symptom,  than  as  a  cause.  Severe  illnesses  are 
recorded  as  having  gone  before  the  onset  in  many  cases,  and 
also  excessive  bodily  or  mental  efforts.  Great  sexual  excite- 
ment has  been  known  to  be  followed  by  Graves'  Disease,  and 
depressing  psychical  causes  are  not  unfrequent  forerunners  of 
it.  In  many  instances,  however,  the  patients  have  been  per- 
fectly healthy,  and  no  cause  could  be  assigned. 

The  Enlargement  of  the  Thyroid  is  due,  in  tlie  first  instance, 
to  dilatation  of  its  vessels  ;  but,  in  a  late  stage,  hypertrophy 
of  the  gland  tissue  may  be  produced,  and  increase  of  its  con- 
nective tissue,  and  even  cystic  degeneration.  The  Exojjhthal- 
mos  is  due  to  hyperaemia  of  the  retro-bulbar  orbital  tissues,  as 
is  demonstrated  by  a  vascular  bruit  often  present,  and  the  fact 
that  steady  pressure  on  the  globe  diminishes  the  protrusion. 
Hypertrophy  of  the  orbital  fat  may  be  found  post-mortem,  but 
is,  doubtless,  secondary  to  the  hypersemia. 

The  Theory  until  of  late  widely  held  as  to  the  Nature  of  the 
Disease,  represents  it  as  a  lesion  of  the  cervicarsympathetic, 
which  causes  paralysis  of  the  vaso-motor  nerves,  and  consequent 
goitre,  exophthalmos,  and  pulsation  and  dilatation  of  the  caro- 
tids and  retinal  arteries;  while  it  causes  excited  cardiac  action, 
by  reason  of  a  permanent  irritation  of  the  excito-motor  nerves 
of  the  heart,  which  also  run  in  the  cervical  sympathetic.  Here 
the  difficulty  arises,  that  two  of  the  chief  symptoms  are 
attempted  to  bo  explained  as  the  result  of  paralysis,  while  the 
third  is  said  to  be  due  to  excitation.    The  absence,  as  a  rule, 
of  a  pupillary  symptom  is  a  strong  argument  against  a  lesion  of 
the  sympathetic.    That  a  state  of  continuous  irritation  of  the 
sympathetic  should  exist  is  improbable,  and  is  without  proved 
physiological  analogy.    With  regard  to  paralysis  of  the  sym- 
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pathetic  cavising  the  goitre  and  exophthalmos,  it  is  doubtful 
whether  it  could  do  so  ;  for  experimental  division  of  the  sym- 
pathetic has  not  produced  these  symptoms  in  animals,  nor 
have  they  resulted  in  clinical  cases  of  paralysis  of  that  nerve 
in  man,  although  the  pupilla,ry  symptoms  have  been  marked. 
Post-mortem  examination  has,  no  doubt,  in  a  very  few  in- 
stances, revealed  alterations  in  the  cervical  sympathetic,  but 
they  were  of  an  inconstant  nature,  and  were  wholly  wanting 
in  the  vast  majority  of  cases,  which  have  been  microscopically 
examined. 

These  considerations  tend  to  discredit  the  sympathetic  theory. 

Professor  Sattler,  of  Prague,^  has  advanced  a  theory  which 
is  worthy  of  consideration.  He  assumes  a  lesion  of  those 
circumscribed  portions  of  the  vaso-motor  centre  in  the  brain, 
which  preside  over  the  vaso-motor  nerves  of  the  thyroid 
gland  and  of  the  intraorbital  tissue  ;  and  believes,  that  the 
great  constancy  with  which  enlargement  of  the  thyroid  and 
exophthalmos  are  present  indicates  an  intimate  local  relation 
of  these  two  portions.  He  attributes  the  cardiac  symptoms 
to  a  lesion  of  the  cardio-inhibitory  centre  for  the  pneumo- 
gastric.  He  also  regards  Graefe's  symptom  as  due  to  a  central 
lesion;  one,  namely,  of  the  co-ordinating  centre  for  the 
associated  motions  of  the  lids  and  eyeball ;  while  Stellwag's 
symptom,  he  believes,  as  does  Stellwag  himself,  to  be  due  to  a 
lesion  of  the  reflex  centres,  which  are  excited  by  stimuli  from 
the  retina  and  from  the  sensitive  nerves  of  the  cornea  and 
conjunctiva.  Sattler's  theory  derives  important  support  from 
the  experiments  of  Filehne.^  When  this  observer  divided  the 
restiform  bodies  in  their  upper  quarter,  although  the  incision 
was  not  carried  so  deep  as  to  wound  the  roots  of  the  vagus, 
yet  the  functions  of  the  latter  nerve  became  impaired,  exoph- 

'  Orattfe  nnd  Scemlscli's  HandMicU,  vol.  vi.,  p.  984,  et  seq. 

2  Zur  Pathogenese  der  Basedow'schen  Krankheit,  Sitzungsler.  d.  Phys. 
Med.  Soc.  zu  Erlangen,  July  14th,  1879,  p.  177.  See  also  GrMfc  und 
SccmiscKs  Handhuch,  vol.  vi.,  p.  1001. 
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thalmos  was  produced,  and,  although  the  thyroid  did  not  swell, 
there  was  vaso-motor  paralysis  in  the  ears,  thyroid,  and  anterior 
part  of  the  neck.  Hence,  Filehne  concludes : — that  Graves' 
Disease  may  be  produced  by  paralysis  of  certain  nerve-regions 
controlled  by  the  medulla  oblongata,  and  that  the  points  tra- 
versed in  common  by  the  nerve-paths  concerned  are  the  resti- 
form  bodies;  that  the  exophthalmos  and  goitre  depend  on 
dilatation  of  the  blood-vessels  ;  and  that  the  increased  heart's 
action  is  due  to  diminution  or  abolition  of  tone  in  the  pneu- 
mogastric.  Post-mortem  examinations  in  the  human  subject 
are  necessary  to  establish  Filehne's  theory,  but  he  points  out 
that  negative  results  from  some  of  these  would  not  be  fatal 
to  his  theory,  as  the  occurrence  of  functional  affections  of  the 
central  nervous  symptom  is  admitted.  Dr.  William  A.  Fitz- 
gerald ^  has  pointed  out,  that  exophthalmic  goitre  is  frequently 
complicated  by  symptoms  which  are  clearly  due  to  a  central 
lesion,  such  as  symmetrical  paralysis  of  the  external  recti,  para- 
lysis of  the  associated  motions  of  the  eyes,  and  glycosuria. 

A  very  able  explanation  of  the  marked  preference  shown 
by  the  symptoms  for  the  right  side  of  the  body  is  given  by 
Dr.  W.  A.  Fitzgerald  {loc.  cit.).  Bilateral  symmetry  (double 
exophthalmos,  and  swelling  of  each  half  of  the  thyroid), 
although  not  uncommon,  is  not  always  present,  especially  in 
the  early  stages  ;  and,  when  want  of  symmetry  exists,  the  pre- 
ponderance of  the  symptoms  is  on  the  right  side — the  right 
eye  protruded,  and  the  right  lobe  of  the  thyroid  enlarged.  It 
has  occurred  to  him,  that  the  extreme  constancy  of  the  cardiac 
symptoms  aiFords  a  clue  to  the  problem  of  this  preference,  for 
he  believes  that  it,  too,  is  a  right-sided  symptom  ;  as  it  is  more 
than  probable  that  it  is  the  right  vagus  which  is  chiefly  con- 
cerned in  the  inhibition  of  the  heart,  and  that  the  left  has  but 
little  power  of  the  kind.    Arloing  and  Tripier's  experiments,^ 

'  Theory  of  a  Central  Lesion  in  Exophthalmic  Goitre,  Dublin  Jom-n.  Med. 
Soc,  March  and  April  18 S3. 

-  ArcJdves  de  Physiologie,  tome  v.,  p.  166,  1873. 
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and  those  of  Masoin^  and  of  Meyer,'''  show  this;  and  several 
cases  are  on  record,  in  which  irritation  of  the  right  pneumo- 
gastric  in  man  caused  marked  cardiac  inhibition.  Fitzgerald 
thinks,  also,  that  the  mode  of  development  of  the  heart  affords 
an  explanation  of  the  supply  of  that  organ  by  the  right  rather 
than  by  the  left  vagus ;  for,  soon  after  its  appearance  in  the 
embryo,  it  projects  to  the  right  side,  where  it  comes  in  re- 
lationship with  the  corresponding  vagus. 

Treatment. — A  principal  part  of  this  consists  in  the  careful 
regulation  of  the  patient's  general  health  and  functions. 
Freedom  from  mental  anxiety  and  excitement,  regular  hours, 
moderate  exercise,  and  change  of  air  are  the  most  important 
items. 

The  fluctuations  which  occur  in  the  intensity  of  the 
symptoms  render  it  difiicult  to  arrive  at  definite  conclusions 
with  regard  to  the  efficacy  of  remedies,  a  vast  number  of 
which  have  been  tried  and  lauded  from  time  to  time.  In 
mild  forms  of  the  affection,  and  especially  if  the  ansemia  be 
well  marked,  iron  internally  is  beneficial,  but  in  severe  cases 
it  has  the  opposite  effect.  Quinine  in  moderate  doses  has 
been  employed  with  benefit  in  some  cases.  Trousseau  recom- 
mended digitalis  in  large  doses,  bub  its  effect  must  be  watched. 
The  beneficial  action  of  iodide  of  potassium  in  ordinary  goitre 
has  suggested  its  use  in  this  disease ;  but,  vmder  its  influence, 
the  symptoms  are  sometimes  aggravated,  and  it  is  doubtful 
whether  they  are  ever  relieved  by  it.  Mr.  Hulke  ^  speaks 
highly  of  aconite,  and  Dr.  Samuel  Wilks  *  has  no  doubt  as  to 
the  value  of  belladonna.  Ergotin  internally  has  been  tried, 
and  with  advantage  in  some  instances.  Sattler  Avarmly 
recommends  a  well-regulated  hydropathic  treatment,  when 
the  patient  is  not  too  excitable.    Paroxysms  of  cardiac  pal- 


'  B%Tl.  de  VAcad.  Boy.  deMed.  de  Beige,  tome  vi.,  3me  serie,  p.  4. 
-  Das  Ilcvinningsnervensystem  des  Herzens,  p.  61,  18(59. 
■'  Trans.  0])litlial.  Soo.,  vol.  vi.,  p.  34. 
'  Ihid.,  vol.  vi.,  p.  5C. 
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pitations,  etc.,  are  best  combated  witb  ice  applied  to  tte 
head,  heart,  and  goitre.  The  sympathetic  theory  has  induced 
the  trial  of  a  galvanic  treatment  of  the  cervical  sympathetic. 

In  cases  where  the  exophthalmos  is  so  great  that  the 
cornea  is  exposed,  even  during  sleep,  it  is  desirable  to  perform 
tarsoraphy  (p.  145);  and  the  same  operation  is  indicated, 
when,  the  disease  having  subsided,  the  exophthalmos  still 
remains,  to  a  degree  which  gives  the  patient  a  disagreeable 
expression. 
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REGULATIONS  AS  TO  DEFECTS  OF  VISION  WHICH  DISQUALIFY 
CANDIDATES  FOR  ADMISSION  INTO  THE  CIVIL,  NAVAL, 
AND  MILITARY  GOVERNMENT  SERVICES— AND  INTO  THE 
MERCANTILE  MARINE. 

Byan  army  cii'cular  issued  by  the  War  Office  on  September  1st,  1887  : — 

Candidates  for  Commissions  in  the  Army  are  required  to  possess  the 
following  visual  powers.  These  regulations  apply  to  all  branches  of 
service,  including  the  Medical  Department. 

Letters  and  numbers  corresponding  to  Snellen's  Metrical  Test-Types 
(Edition  1885)  will  be  used  for  testing  the  standard  of  vision.  If  a 
candidate's  vision,  measured  by  Snellen's  test-types,  be  such  that  he  can 
read  the  types  numbered  D  =  6  at  6  metres,  or  20  English  feet,  and  the 
types  numbered  D=0'6  at  any  distance  selected  by  himself,  with  each, 
eye  separately  and  without  glasses,  he  will  be  considered  fit. 

If  a  candidate  cannot  read  with  each  eye  separately,  without  glasses, 
Snellen's  types  marked  D  =  36  at  a  distance  of  6  metres  or  20  English 
feet,  i.e.  if  he  do  not  possess  one-sixth  of  Snellen's  standard  of  normal 
acuteness  of  vision,  although  he  may  be  able  to  read  the  types  D  =  0'6  at 
some  distance  with  each  eye,  he  will  be  considered  unfit. 

If  a  candidate  can  read  with  each  eye  separately  Snellen's  types  num- 
bered D  =  .36  at  a  distance  of  6  metres,  or  20  English  feet,  without  glasses, 
but  cannot  read  them  beyond  that  distance,  i.e.  if  he  just  possesses  one- 
sixth  of  normal  acuteness  of  vision,  and  his  visual  deficiency  is  due  to 
faulty  refraction,  he  may  be  passed  as  fit,  provided  that,  with  the  aid  of 
correcting  glasses,  he  can  read  Snellen's  type  D  =  6  at  6  metres,  or  20 
English  feet,  with  one  eye,  and  at  least  Snellen's  types  D=12  at  6  metres 
or  20  English  feet,  with  the  other  eye  ;  and,  at  the  same  time,  can  read 
Snellen's  type  marked  D=0-8  with  one  or  both  eyes,  without  the  aid  of 
glasses,  at  any  distance  the  candidate  may  select. 

\_I.e.  As  a  minimum,  a  candidate  must  have  with  each  eye  separately 
^=Ti!  without  glasses  ;  as  well  as  V  =  f  with  one  eye,  and  Y—j%-  with 
the  other  eye,  with  glasses.] 

Squint,  inability  to  distinguish-  the  principal  colours,  or  any  niorbicl 
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condition,  subject  to  the  risk  of  aggravation  or  recurrence  in  either  eye 
will  cause  the  rejection  of  a  candidate.  ' 

The  following  are  taken  from  Hir  Joseph  Fayrer'.s  "  Regulations  as  to 
Defects  of  Vision,  etc."  ' 

The  Eoyal  Navy.-l.  A  candidate  is  disqualified  unless  both  eves  are 
emmetropic.  The  candidate's  acuteness  of  vision  and  range  of  accommoda- 
tion must  be  perfect. 

2.  A  candidate  is  disqualified  by  any  imperfection  of  his  colour-sense 
[The  two  foregoing  rules  do  not  apply  to  the  Medical  Department.] 

3.  Strabismus,  or  any  defective  action  of  the  exterior  muscles  of  the 
eyeball,  disqualifies  a  candidate  for  the  Royal  Navy. 

The  Home  Civil  Service.— With  reference  to  the  Home  Civil  Service, 
the  Commissioners  refer  each  case  to  "a  competent  medical  adviser^ 
leaving  him  to  apply  whatever  tests  he  may  deem  suitable,  and  whatever 
standard  the  particular  situation  may  require." 

The  Indian  Civil  Service  (^Covenanted  and  Uticovenaiited).—!.  A  candi- 
date  may  be  admitted  into  the  Civil  Service  of  the  Government  of  India, 
if  ametropic  in  one  or  both  eyes,  provided  that,  with  correcting  lenses^ 
the  acuteness  of  vision  be  not  less  than  f  in  one  eye,  and  §  in  the  other  • 
there  being  no  morbid  changes  in  the  fundus  of  either  eye. 

2.  Cases  of  myopia,  however,  with  a  posterior  staphyloma,  may  be 
admitted  into  the  service,  provided  the  ametropia  in  either  eye  do  not 
exceed  2-5  D.,  and  no  active  morbid  changes  of  choroid  or  retina  be 
present. 

3.  A  candidate  who  has  a  defect  of  vision  arising  from  nebula  of  the 
cornea  is  disqualified,  if  the  sight  of  either  eye  be  less  than  and,  in 
such  a  case,  the  acuteness  of  vision  in  the  better  eye- must  equal  {!,  with 
or  without  glasses. 

4.  Paralysis  of  one  or  more  of  the  exterior  muscles  of  the  eyeball  dis- 
qualifies a  candidate  for  the  Indian  Civil  Service.  In  the  case  of  a  candi- 
date said  to  have  been  cured  of  strabismus  by  operation,  but  without 
restoration  of  binocular  vision,  if  with  correcting  glasses  the  vision  reach 
the  above  standard  (1),  and  if  the  movement  of  each  eye  be  good,  the 
candidate  may  be  passed.  The  same  mle  applies  to  the  case  of  unequal 
ametropia  without  binocular  visiou,  both  eyes  having  full  acuteness  of 
vision  with  glasses  and  good  movement. 

The  Indian  Medical  Service. — 1.  A  candidate  may  be  admitted  into 
the  Indian  Medical  Service  if  myopic  to  the  extent  of  5  D.,  provided  that 
with  correcting  lenses  his  acuteness  of  vision  in  one  eye  equal  and  in 
the  other     there  being  no  morbid  changes  in  the  fundus  of  the  eyes. 

'  Second  Edition,  J.  and  A,  Churchill,  1887. 
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Cases  of  myopia,  however,  with  a  posterior  staphyloma,  may  be  admitted 
into  the  service,  provided  the  ametropia  in  either  eye  do  not  exceed  2-5  D., 
the  acuteness  of  vision  with  correcting  glasses  being  equal  to  the  above 
standard,  and  no  active  morbid  changes  of  choroid  or  retina  being  present. 

2.  Myopic  astigmatism  does  not  disqualify  a  candidate  for  the  service, 
provided  the  combined  spherical  or  cylindrical  glasses  required  to  correct 
the  ametropia  do  not  exceed  -5  D. ;  the  acuteness  of  vision  in  one  eye 
when  so  corrected  being  equal  to  ^%  and  in  the  other  eye  f ;  the  accom- 
modation being  normal  with  the  correcting  glasses,  and  no  progressive 
morbid  changes  of  the  choroid  or  retina  being  present. 

3.  A  candidate  having  total  hypermetropia  not  exceeding  5  D.  is  not 
disqualified  for  the  service,  provided  the  sight  in  one  eye  (when  under 
the  effect  of  atropine)  equal  t^,  and  in  the  other  f,  with  +  5  D.  or  any 
lower  power. 

4.  Hypermetropic  astigmatism  does  not  disqualify  a  candidate  for  the 
service,  provided  the  combined  lens  required  to  correct  the  total  hyper- 
metropia do  not  exceed  5  D.  The  acuteness  of  vision  in  one  eye  must 
equal      and  in  the  other  g,  with  or  without  the  correcting  glass. 

5.  A  candidate  may  be  accepted  with  a  faint  nebula  of  one  cornea, 
reducing  the  vision  to  provided  the  eye  in  other  respects  be  healthy. 
In  such  a  case  the  better  eye  must  be  emmetropic  and  possess  normal 
vision.  Defects  of  vision  arising  from  pathological  or  other  changes  in 
the  eye  which  are  not  referred  to  in  the  above  rules,  may  exclude  a 
candidate  for  admission  into  the  Indian  Medical  Service. 

6.  A  candidate  is  disqualified  if  he  cannot  distinguish  the  principal  . 
colours— red,  green,  violet  or  blue,  yellow,  and  their  various  shades 
(Dischromatopsia). 

7.  Paralysis  of  one  or  more  of  the  exterior  muscles  of  the  eyeball  dis- 
qualifies a  candidate  for  the  Indian  Medical  Service. 

The  Indian  Marine  Service  {Inohiding  Engineers  and  Firemeii). — 1.  A 
candidate  is  disqualified  if  he  have  an  error  of  refraction  in  one  or  both 
eyes  which  is  not  neutralised  by  a  concave,  or  by  a  convex  1  U.  lens,  or 
some  lower  power. 

2.  A  candidate  is  disqualified  if  he  cannot  distinguish  the  primary 
colours  and  their  various  shades — red,  green,  violet  or  blue,  and  yellow. 

3.  Strabismus,  or  any  defective  action  of  the  exterior  muscles  of  the 
eyeball,  disqualifies  a  candidate  for  the  Marine  Service. 

The  British  Mercantile  Marine.'— The  Board  of  Trade  does  not  as 
yet  require  a  boy  on  joining  the  Merchant  Service  to  pass  any  visual  test. 
It  is,  however,  open  to  any  person  about  to  serve  to  submit  himself  to 
the  Board  of  Trade  tests  for  colour-blindness. 


'  For  the  information  contained  in  this  section  I  am  indebted  to  Mr.  Bickerton,  of 
Liverpool. 
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is  "teslef'"  t1''  "^'f  ^^'^'^""^^  ^'^'^  colour-vision 

us  teste The  tests  are  as  follows  J.  Coloured  cards  The 

candulate  IS  required  to  select  from  the  whole  number  of  cards  any  one 

01  more  of  a  colour  named  by  the  examiner.    The  candidate  is  shown  a 

particular  card,  and  asked  to  name  its  colour.  The  candidate  is  required  to 

place  together  all  the  cards  of  one  colour.  Test  II.  Coloured  glasses  The 

test  IS  made  in  a  dark  room,  and  a  lighted  lamp  or  candle  is  placed  behind 

tJie  glass.    Attention  is  especially  directed  to  the  candidate's  ability  to 

distinguish  the  red  from  the  green  glass.  2'est  III  In  some  cases  in  which 

the  examiner  decides  that  the  candidate  has  failed,  and  in  which  the  latter 

holds  a  contrary  opinion,  as  well  as  in  cases  which  mav  raise  a  doubt  in 

the  examiners  mind,  the  facts  are  reported  to  the  Department,  and  the 

applicant  is  re-tested  by  means  of  a  modification  of  Holmo-ren's  Test 

The  candidate  for  his  officer's  certificate  is  not  tested  as  to  his  refraction 
or  acuteness  of  vision ;  except  that,  "  A  person  who  has  lost  the  sight  of 
one  eye  cannot  be  permitted  to  be  examined  for  a  certificate  of  competency 
either  for  Foreign  or  Home  Trade.  If  he  already  holds  a  certificate,  he 
cannot  be  examined  for  a  certificate  of  a  higher  grade." " 

In  view  of  the  fact  that  a  sailor,  after  having  spent  some  years  at  sea 
may  find  himself  disqualified  by  colour-blindness  for  his  mate's  certificate', 
It  IS  advisable  that  all  boys  should  seek  the  Board  of  Trade's  Colour-Test 
Certificate  before  adopting  the  sea  as  their  calling  in  life. 

It  is  evident  that  the  visual  tests  required  by  the  Board  of  Trade  are 
imperfect  and  insufficient,  and  it  is  to  be  hoped  that  measures  will  soou 
be  taken  to  make  them  what  they  ought  to  be.^* 

'  Board  of  Trade  Report  upon  the  Tests  for  Colour-Biindness,  1885. 

-  Board  of  Trade  Circular,  No.  259,  February  1885. 
While  this  edition  is  in  the  press  a  committee  of  the  Royal  Society  is  sitting  to 
investigate  the  subject  of  colour-blindness  from  a  practical  point  of  view,  and  it  is 
probable  that  on  their  Report  the  Board  of  Trade  will  take  a«tion. 
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ACCOMMODATION,  Amplitude  of, 
10. 

Anomalies  of, 
49. 

Cramp  of,  28, 
36,  54. 

and  conver- 
gence. Con- 
nection be- 
tween, 12. 
„  Mechanism  of, 

10. 

„  Normal,  9  . 

„  Paralysis  of, 

52. 

Eelative,  12. 

ampli- 
tude of,  12. 
„  Voluntary  re- 

laxation of 
the,  58. 

Accommodative  asthenopia,  29. 
Acuteness  of  vision,  The,  18. 
Adaptation  of  the  retina,  15  foot- 
note, 362,  410. 
Advancement,  Operation  of,  for 

strabismus,  465. 
Albinismus,  254. 
Albuminuria,  355,  357,  372. 
Albuminuric  retinitis,  355,  357. 
Amaurosis,  397 

,,        Pretended,  411. 
„      ■  Quinine,  362. 
„        Supraorbital,  408,  479. 
Amblyopia,  397 

„        Alcoholic,  386. 

Central,  384,  393. 
„        due  to  central  lesions, 
397. 

.,        Congenital,  408,  474. 
.,         Crossed,  405. 


Amblyopia  ex  anopsia,  449. 
„        Glycosuric,  393. 
„         from  hEemorrhage  (hse  • 
matemesis,  etc.),  394. 
„         Hysterical,  409. 
„        from  injury  to  supra- 
orbital nerve,  408. 
Eeflex,  408,  478. 
„        in  strabismus,  449. 
„        Tobacco,  386. 

Toxic,  384. 
,,        Urtemic,  410. 
Ametropia,  25. 

Amplitude  of  accommodation ;  10 ; 
in  hypermetropia,  28 ;  in  myopia, 
34  ;  in  presbyopia,  50. 
Amyloid  degeneration  of  the  con- 
junctiva, 109. 
Anajmia,  356,  376,  394,  485. 

„       Progressive  pernicious, 
356. 

Angle  alpha,  14. 
,,     gamma,  14. 

,,         „      in  hypermetrojjia, 
28. 

„         „      in  myopia,  34. 
,, .   The  metre,  13. 
„     of  strabismus,  454. 
„     The  visual,  18. 
Aniridia,  237. 
Anisometropia,  48. 
Ankyloblepharon,  167. 
Aphakia,  342. 
Aphasia,  402,  404,  407. 
Apoplexy,  Cerebral,  274,  435. 
„        of  pons  Varolii,  276. 
„       of  retina,  356. 
Arcus  senilis,  219. 
Argyll-Kobertson's  operation  for 
cctropium,  163. 
Ijupil,  275. 
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Argyrosis,  88. 

Arlt-Jaesche  operation  for  trichi- 
asis, IJ)!. 
Arlt's  operation  for  ectropium,  16G. 
Arthritis,  Gonorrha3al,  lOli. 
Asthenopia,  84,  88. 

„         Accommodativo,  29, 
409. 

„         Muscular,  375,  469. 

„  Neurasthenic,  375. 

Retinal,  375,  450. 
Astigmatism,  38. 

„         after  cataract  opera- 
tions, 343. 

„  Estimation  of  degree 

of,  44,  66,  73. 

„  Irregular,    48,  333, 

334. 

„  Lental,  47. 

„  Ophthalmoscopic  di- 

agnosis of,  43,  66, 
73. 

„  Eetinoscopy  in,  73. 

„  Spectacles  in,  44. 

,,  Symptoms  of,  41. 

Atheroma,  General,  355,  356,  372, 
373. 

Atrophy,   Progressive  muscular, 
276. 

Atropine,  111  eilects  of  the  use  of, 
85,  130,  233,  271,  273. 
„       Physiological  action  of, 

on  the  pupil,  273. 
„       Poisoning  by,  232. 
„       Therapeutic  uses  of,  29, 
31,  37,  47,  53,  67,  94,  103,  185, 
191,  193,  197,  201,  203,  232,  236, 
271. 

Badek's   operation   for  conical 

cornea,  212. 
Berlin's  operation  for  entropium, 

159. 

Bisulphide  of  carbon.  Amblyopia 

from,  387. 
Black  eye,  169. 

Blennorrhceaof  the  conjunctiva,  88, 
89,  90,  96,  149,  182. 
„        of  the  lacrimal  sac, 
176. 

neonat^rum,  96. 
,,  .,  PropliAlaxis 

of,  99. 


j  Blepharitis,  Intermarginal,  82. 

I  „        Marginal,  133, 149, 171, 

I  177. 

„        Squamosa,  135, 
„        Ulcero.sa,  134,  149. 
Blepharophimosis,  148. 
Blepharoptosis,  139. 
Blepharospasm,  123,  125,  128,  139, 
1 49, 

Blind  spot,  The,  23. 
Blow  on  eye,  53,  169,  223,  236,  251. 
^  256,  367,  377,  393. 
Bowman's  operation  for  conical 

cornea,  213. 
Brain,Localisation  of  disease  in  the 

140,  145,  399,  405,  406,  407,  408, 

436. 

Breast,  Cancer  of  the,  253. 
Broca's  lobe.  Lesion  at,  407. 
Bronchitis,  250. 
Buphthalmos,  297. 

Canthoplasty,  96,  148. 
Capsule,  Lesion  of  the  internal,  145. 
Capsulotomj^  316,  339. 
Carcinoma  of  the  choroid,  253. 

„        of  the  orbit,  481. 
Cardiac  disease,  355,  356,  372,  373. 
Caries  of  nasal  bones,  178. 
Cataract,  244,  248,  257,  298. 

„  Adherent(oraccreta),309. 
„      Anterior  polar,  or  pyra- 
midal, 106,  308. 
„      Artificial  ripening  of,  305. 
„      Calcareous,  309. 
„      Capsular,  310. 
„      Central  capsular,  106. 
,,      Central  leutai,  306. 
.,      Complete,  298. 
„      Complete,  of  young  peo- 
ple, 306. 
„      Congenital,  247,  306. 
„      Diabetic,  306. 
„      Extraction  of,  without 

iridectomy,  333. 
,,      Flap  operation  for,  333. 

Fusiform,  308. 
,,      Von  Graefe's  operation 

for,  317. 
„      Linear  operation  for,  314. 
.,      Operations  for,  312. 

Partial,  306. 
,.       l'j.:tcrior  polar,  309. 
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Cataract,  Ripeness  of,  300. 

Secondary,  305),  339,  366. 
Senile,  298. 
,.      Spectacles  after  extrac- 
tion of,  342. 
„      Suction  operation  f  or,338. 
„      Symptoms  of,  302. 
„      Tbree    millimetre  flap 

operation  for,  320. 
„      Traumatic,  310. 
,,      Treatment  of,  301. 
„      Zonular,  or  lamellar,  239, 
307. 

Catarrh,  Conjunctival,  81. 

„     Spring,  85. 
Cautery,  The  actual,  186,  192,  194, 
201. 

Cavernous  sinus.  Thrombosis  of  the, 
277^. 

Cerebellum,  Tumour  of  the,  440. 
Cerebral  abscess,  379,  405. 

„      Hasmorrhage,  405. 

„      Softening,  405. 

„      Trauma,  405. 

„      Tubercle,  379. 

„  Tumour,  379,  405,  439. 
Chalazion,  136. 

Chloroform  narcosis,  The  pupil  in, 
274. 

Chlorosis,  135,  277,  376,  382,  485. 
Choked  disc,  378. 
Chorea,  372. 

Choroid,  Central  senile  atrophy  of 

the,  248,  314. 
„      Coloboma  of  the,  239, 254. 
„      Colloid  degeneration  of 

the,  247. 
„      Congenital  defects  of  the, 

254. 

„      Diseases  of  the,  245. 
„      Haemorrhage  in  the,  217. 
„      Injuries  of  the,  250. 
„      Kupture  of  the,  251. 
,,      Septic  infection  of  the, 
109. 

,,     Tubercle  of  the,  253. 
„      Tumours  of  the,  251. 
Choroidal  fissure,  239. 

„       ring,  75. 
Choroiditis,  202,  222,  245. 

Central,  248. 
„        Central  senile  guttate, 
247. 


Choroiditis,  Disseminated, 225, 246, 
361. 

„        Purulent,  248,  286. 
Choroido-retinitis,  247. 
Chromidrosis  palpebrarum,  138. 
Ciliary  bodA^  Coloboma  of  the,  239, 
254. 

„        „     Diseases  of  the,  243. 
„     Inflammation  of  the, 
243. 

„     Injuries  of  the,  235, 
245. 

„        „     New  growths  of  the, 
245. 

„     muscle.  Action  of  the,  10. 

„     Cramp  of  the,  28, 
36,  54. 

Climacteric,  The,  356,  381. 
Cocaine,  Action  of,  on  the  pupil, 
273. 

„      Therapeutic  uses  of,  120, 
197,  319. 

Coloboma,  Congenital :  of  the 
choroid,  254  ;  of  the  ciliary  body, 
239,  254  ;  of  the  crystalline  lens, 
239;  of  the  eyelids,  169,  170;  of 
the  iris,  239. 

Colour-blindness,  16,  384, 390,  391, 
409. 

Colour-sense,  The,  15,  400. 

„  Method  of  testing 

the,  16. 
,,  in  periphery  of  field, 

24. 

,.  Theories     of  the, 

15. 

Commotio  retinee,  377. 
Congestion  papilla,  358,  378. 
Conjugate  deviation  of  the  eyes, 
441. 

C  on  j  uncti  va,  Amyloid  d  egeneration 
of  the,  109. 
„        Burns  of  the,  146. 

Cyst  of  the,  118. 
„        Cysticercus  under  the, 
119. 

„        Dermoid   tumour  of 

the,  117. 
,,        Diseases  of  the,  80. 
,,        Epithelioma  of  the, 
I  118. 

„        Essential  shrinking  of 
the,  114. 
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Conjunctiva,H!cmorrhagos  in  the, 
81,  109,  117. 

,,  Hj'aline  degeneration 
of  the,  110. 

.,        Hyperasmia  of  the,  80. 

„  Injiiries  of  the,  120, 
146. 

„        Lithiasis  of  the,  119. 
„        Lupus  of  the.  111. 
„        Pemphigus  of  the,  112, 
114. 

„  Pinguecula  of  the,  115, 
116. 

,,        Polypus  of  the,  117. 
„        Sarcoma  of  tlie,  118. 
,.        Syphilitic  disease  of 

the,  118. 
,,        Transplantation  of 

the,  148, 190. 
„        Tubercular  disease  of 

the,  110. 
„        Xerosis  of  the,  107, 
108, 113,  410. 
Conjunctival  complication  of  small- 
pox, 108. 
Conjunctivitis,  81,  228. 

„  Catarrhal,   81,  177, 

220. 

„  Croupous,  106,  112. 

„  Diphtheritic,  106, 

107,  112, 182. 
„  Follicular,  84. 

„  Gonorrhoeal,  96. 

„  Granular,    86,  114, 

149,  156. 
„  Phlyctenular,  122, 

134. 

Purulent,  88,  89,  90, 
96, 149,  182,  191. 

Corectopia,  238. 

Cornea,  Abscess  of  the,  182,  192, 
199,  216. 
„      Absorption  ulcer  of  the, 
197. 

„      Arcus  senilis  in  the,  219. 
„      Calcareous  film  of  the,  205. 
.,      Cauterisation  of  the,  186. 
„      Cicatrices  in  the,  129,  183.  j 
„      Conical,  211.  j 
,,      Deep  ulcer  of  the,  98,  191. 
„      Dermoid  tumour  of  tlie, 

117,  214. 
„      Diseases  of  the,  181.  i 


Cornea,  Ectasies  of  the,  205. 
„      Epithelioma  of  the,  213. 
„      Facetted  ulcer  of  the,  197. 

„      F  oreign  bodies  in  the,  1 9 1 , 

198,  214. 
„      Globosa,  297. 
„      Herpes  of  the,  194. 
, ,      Infantile  ulceration  of  the, 

with  xerophthalmia,  115, 

198. 

Inflammations  of  the,  181 . 
,,      Injuries  of  the,  191,  200, 
214. 

Leucoma  of  the,  216. 
,,      Non-ulcerative  inflamma- 
tions of  the,  199. 
,,      Macula  of  the,  216. 
Nebula  of  the,  216. 
Opacities  of  the,  18.3,  216. 
„      Paracentesis  of  the,  103, 

127,  187,  191,  194,  212. 
„      Ring  ulcer  of  the,  98,  124, 
194. 

,,      Sarcoma  of  the,  213. 

Sclerotising  opacity  of  tb  e, 
204,  218. 
„      Simple  ulcer  of  the,  190. 
Staphyloma  of  the,  91, 
109,  112,  144,  205.. 
„      Tatooing  of  the,  206. 
„      Transplantation    of  the, 
217. 

,,      Tumours  of  the,  213. 
„      Ulcerative  inflammations 
of  the,  181. 
Ulcus  serpens  of  the,  193, 
200,  216. 

Corneal  complications  iu  purulent 
conjunctivitis,  98,  102. 
„      in  smallpox,  108. 
Cramp  of  accommodation,  28,  31, 
36,  54. 

„     of  the  orbicularis,  128, 139, 
162. 

Critchett's  operation  in  sympa- 
thetic ophthalmitis,  263.  ' 
Croupous  conjunctivitis,  106,  112. 
Crus  cerebri,  Lesion  of  the,  437, 
438,  439. 

Cupping,  Pathological,  of  the  optic 
■  disc,  76. 
„       Physiological,  of  the  optic 
disc,  76. 
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Gyclitis,  131,  220,  225,  243. 
Plastic,  243. 
Purulent,  244. 
Serous,  204,  243. 
Cyst  of  the  conjuuctiva,  118. 

„   of  the  iris,  23G. 
Cysticercus  in  the  vitreous  humour, 
351. 

„       under  the  conjunctiva, 
119. 

,,        under  the  retina,  369. 
Cystoid  cicatrix,  291,  232. 

Daceyoadenitis,  180. 
Dacryocystitis,  Acute,  96,  178. 

Chronic,  176,  178, 
192. 

Daturine,  273. 

Decentration  of  spectacle  glasses, 
■  472. 

Dermoid  tumours  of  conjunctiva 
and  cornea,  117,  214. 

De  VVecker's  operation  for  staphy- 
loma corneiB,  207. 

Diabetes,  232,  359,  393,  431. 

Dianoux's  operation  for  trichiasis, 
152. 

Diarrhaja,  198,  250. 
Dilator  pupillse,  270. 
Dioptric  unit,  The,  6. 

„     system  of  the  eye,  7. 
Dioptry,  The,  6. 

Diphtherial  paralysis  of  accommo- 
dation, 53,  431. 

Diphtherial  paralysis  of  orbital 
muscles,  431. 

Diphtheritic  conjunctivitis,  106, 
107,  114. 

Diplopia  in  convergent  concomitant 
strabismus,  448,  457. 
„  '    Monocular,  236,  342. 
„      in  insufficiency  of  the  in- 
ternal recti,  471,  473. 
„      in  paralysis    of  orbital 
muscles,  420. 
Discission,  306,  308,  336. 
Distichiasis,  149. 

„        Operations  for,  150. 
Duboisine,  273. 
Dyslexia,  407. 

EccHYMOSis  of  the  conjunctiva, 
81,  109,  117. 


Eclipses,  Blinding  of  the  retina  in, 
374. 

Ectropiixm,  162. 

,,        Cicatricial,   1G2,  16G, 
478. 

„        Muscular,  162. 
„        Senile,  163. 
Egyptian  ophthalmia,  86. 
Electrolysis  for  ntevi,  137. 

„        for  stricture  of  canal- 
iculus, 173. 
„         for  trichiasis,  150. 
Embolism  of  retinal  vessels,  371, 
390. 

Endocarditis,  250,  372. 
Entropium,  112,  156. 

„        Organic,  156. 

„        Operations  for,  156. 

Senile,  156,  160. 
„        Spastic,  156,  160. 
Enucleation  of  the  eyeball,  259, 

264,  296. 
Epicanthus,  170. 
Epilation  of  eyelashes,  150. 
Epilepsy,  43,  117,  168,  274,  388, 

470. 
Epiphora,  171. 
Episcleritis,  220. 

Epithelioma  of  the  conjunctiva, 
118. 

„         of  the  cornea,  213. 

,,         of  the  eyelid,  138. 
Erysipelas  of  the  eyelids,  130,  178, 

381,  476,  479. 
Erythropsia,  413. 

Eserine,  111  effects  of  use  of,  85, 
102,  185. 
„       Physiological  action  of, 

on  the  pupil,  273. 
,,       Therapeutic  uses  of,  53, 
102,  105,  127,  185,  186, 
189,  193,  194,  295,  321, 
322,  323,  335. 
Evisceration  of  the  eyeball,  209, 

261,  266. 
Exophthalmic  goitre,  145,  482. 
Exophthalmos,  Pulsating,  481. 
Eyeballs,  The  motions  of  the,  and 

their  derangements,  415. 
Eyelids,  Abscess  of  the,  130. 
'  „      Burns  of  the,  168,  169. 
,-,      Chromidrosis  of  the,  138. 
Coloboma  of  the,  169, 170. 
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Eyelids,  Cramp  of  the,  128,  139. 
Diseases  of  the,  130. 
Bcchymosis  of  the,  KJO. 
Eczema  of  the,  130. 
Emphysema  of  the,  109. 
Epithelioma  of  the,  138. 
Erysipelas  of   the,  180; 

i78,  381,  476,  479. 
Erythema  of  the,  130. 
Injuries  of  the,  1G9. 
Inversion  of  the,  156. 
Lupus  of  the,  138,  167. 
Millium  of  the,  137. 
MoUuscum  of  the,  137. 
Nffivus  of  the,  137. 
Phlegmonous  inflamma- 
tion of  the,  130. 
Kestoration  of  an,  167. 
Eodent  ulcer  of  the,  132. 
Sarcoma  of  the,  138. 
Syphilitic  sores  on  the, 
131,  132. 

Facet  on  the  cornea,  129. 
Facial  centre.  Lesion  of  the,  145. 
Far  ]3oint  and  near  point,  10. 
Focal  illumination,  74. 

„    interval,  39. 

„    length  of  a  lens,  2. 
Focus,  Conjugate,  3. 

„     Principal,  of  a  lens,  2. 

„     Virtual,  4. 
Follicular  conjunctivitis,  84. 
Fomentations,  Warm,  186. 
Form-sense,  The,  18,  403. 
Fourth  ventricle.  Diseases  of  floor 

of,  435,  436. 
Fracture  of  base  of  the  skull, 

117. 

Fundus  oculi.  The  normal,  75. 

GAILLAED'S  sutures  for  entropium, 
160. 

Galvano-cauterj',  111,  112, 127, 137, 

180,  186,  194,  213,  332. 
Glaucoma,  205,  240,. 241,  278. 
Acute,  283. 
„        Chronic,  279. 

Etiology  of,  287. 
„       Fulminans,  286. 
,        Hfemorrhagic,  297,  357. 
Pathology  of,  287. 
Primary,  278. 


Glaucoma,  Socondaiy,    109,  231, 
238,   240,  241,  244, 
252,  296,  338,  374, 
,,        Sub-acute,  286. 
Glaucomatous  degeneration,  286. 

ring,  282. 
Glioma  of  the  brain,  374. 

„     of  the  optic  nerve,  392. 
„     of  the  retina,  373. 
Gonorrhocal  arthritis,  106,  228. 
„         conjunctivitis,  96. 
iritis,  228. 

Gout,  356. 

Granular  conjunctivitis,  86,  113, 

146,  149,  156,  197. 
Green's  operation  for  entropium, 

158. 

Hjematemesis,  356,  894. 
HEemorrhageinthe  anterior  cham- 
ber, 235,  286. 
Hay  fever,  85. 
Headache,  42. 
Hemiachromatopsia,  403. 
HemianEesthesia,  404,  405,  407. 
Hemianopsia,  397,  400. 

„  Complete  and  par- 

tial, 398,  402. 
„  Homonymous,  268, 

398,  400. 
„  Localisation  of  le- 

sion in,  399. 
Nasal,  399,  400. 
Relative    and  ab- 
solute, 403. 
'  superior    and  in- 
ferior, 399,  400. 
temporal,  398,  400. 
Hemiplegia,  145,  402,  404,  407. 

„         Crossed,  145, 438,  440. 
Hering's  drop   experiment,  409 
footnote. 
,,      theory   of  the  colour- 
sense,  15. 
Herpes  corner,  194. 

zoster  ophthalmicus,  131, 

194. 

Heterophthalmos,  238. 
Hippus,  269,  272. 

Holmgren's  tests  for  colour-bhnd- 

ness,  16. 
Hooping  cough,  117,  196. 
Hordeolum,  135, 
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Hotz's  operation  for  entropium,  161. 
HydvocepLalus,  381,  390. 
Hydrophtlialmos,  Congenital,  297. 
Hyoscyamine,  273. 
Hypermetropia,  25. 

„  Amplitude,  of  ac- 

commodation in, 
28. 

„  Angle  y  in,  28. 

„  Asthenopia  in,  29. 

„  Axial,  25. 

Curvature,  25. 

„  Cramp  of  ciliary 

miiscle  in,  28. 

„  Determination  of 

degree  of,  26, 
64,  65,  73. 

•„  Direct  ophthal- 

moscopic me- 
thod in,  64,  65. 

„  Internal  strabis- 

mus in,  444, 457. 
Latent,  29,  31. 
Manifest,  29,  31. 

„  Prescribing  of 

spectacles  in, 
30. 

„  Retinoscopy  in, 

69,  71,  72. 
Hypermetropic  astigmatism,  40, 
66. 

Hyphjema,  235. 

Hypopion,  183,  191,  192,  200,  243, 
249. 

Hysteria,  138,  274,  376,  377,  405, 
409,  432,  484. 

Illaqueatio,  150. 
Image  formed  by  a  lens,  4. 
,,     Real,  5. 
„     Virtual,  5. 
Intermittent  fever,  196. 
Internal  recti.  Insufficiency  of  the, 
36,  375,  469. 
„      capsule,   Lesion  of  the, 
402,  404. 
I  itestinal  worms,  277. 
Intraocular  tension,  102,  229,  231, 
234,  240,  243,  244,  249,  252,  278, 
338. 

Inverted,  ophthalmoscopic  image, 
59, 

Iridectomy,  239,  262,  338, 


Iridectomy  in  cataract  operations 
333. 

„       for     glaucoma,  290, 
356. 

Irideremia,  239, 

Irido-choroiditis,    109,  231,  238, 
255,  333. 

Irido-cyclitis,  109,  192,  202,  204, 

225,  231,  255,  333. 
Iridodialysis,  236. 
Iridodonesis,  342,  347. 
Iridotomy,  341. 
Iridoplegia,  277. 
Iris,  Absence  of  the,  239. 
,,   Anteversion  of  the,  237. 
,,    Coloboma  of  the,  239. 
„    Cysts  of  the,  237. 
,,   Diseases  of  the,  225. 
,,    Foreign  bodies  in  the,  236. 
„    Granuloma  of  the,  238. 
„   Injuries  of  the,  235. 
„    Malformations  of  the,  238. 
„    New  growths  in  the,  237. 
,,    Operations  on  the,  239. 
„    Posterior  limiting  membrane 

of  the,  271. 
„   Prolapse  of  the,  104,  189. 
„    Retroflexion  of  the,  236. 
„    Rupture  of  the  sphincter  of 

the,  237. 
,,    Sarcoma  of  the,  238. 
„  Tubercle  of  the,  238. 
Iritis,  82,  109,  131,  185,  191,  192, 
195,198,200, 202, 218,  220, 
226,  332,  366. 
„     Diabetic,  232. 
„     Gonorrhoeal,  228. 
„     Parenchymatous,  229,  235. 
„     Plastic,  228,  234,  235. 
„     Purulent,  229,  235,  244,  249, 
331. 

„     Rheumatic,  228,  232. 
„     Serous,  204,  229,  257. 
,,     Sero-plastic,  229. 
„     Syphihtic,  228,  229,  235. 
„     Treatment  of,  232,  239. 

Jacob's  ulcer,  132. 
Jequirity,  95. 

Keratitis,  109,  115,  182. 
,,        Dendriform,  199. 
,,       Diffuse  interstitial,  201. 
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Keratitis,  Fasicular,  128. 

,,       Neiiro-paralytic,  197. 

Phlyctenular,   122,  124, 
1:39,  182,  196. 
„        punctata,  204,  229,  244, 
257. 

Riband-like,  205. 
„       trophica,  205. 
Keratoconus,  211. 

Lacrimal  apparatus.  Diseases  of 
the,  171. 
,,        canaliculus.  Obstruc- 
tion of  the,  172. 
„        duct.  Stricture  of  the, 

173,  176. 
„  fistula,  179. 
„        gland.  Extirpation  of 

the,  180. 
„  „      Hypertrophy  of 

the,  180. 
„  „      Inflammation  of 

the,  180. 
„        obstruction,    SO,  171. 

172,  173. 
.,       punctum,  E version  of 

the,  171. 
„  .,         Inversion  of 

the,  171. 
„  „         Occlusion  of 

the,  171. 
„  „         Stenosis  of 

the,  171. 
„        sac.   Acute  inflamma- 
tion of  the,  178. 
,,  .,     Blennorrhoea  of 

the,  176. 
„         „     Mucocele  of  the, 
177. 

„          ,,     Obliteration  of 
the,  180. 
Lagophthalmos,  144. 
Lamellar  cataract,  239,  337. 
Lamina  cribrosa,  76. 
Lead  poisoning,  383. 
Lens,  Action  of  a  concave,  on  rays, 
2,  4. 

„     of  a  convex,  on  rays,  2. 
„     Focal  length  of  a,  2. 
„     Optical  centre  of  a,  2. 
„     Principal  axis  of  a,  2. 
„     Principal  focus  of  a,  2. 
„    The  image  formed  by  a,  4, 


Lens  (crystalline),  Calcification  of 
the,  231. 

„  Change  of,  in 

accommoda- 
tion, 10. 

,,  Coloboma  of 

the,  239,  254. 

„  Diseases  of  the, 

298. 

„  Dislocation  of 

the,  237,  296, 
341. 

,,  Injuries  to  the, 

235,  296,  310. 
Lenses,  Cylindrical,  44. 

„      Numbering  of  the  trial,  5. 
Lental  astigmatism,  47. 
Lenticonus,  842. 
Leucocythemia,  360. 
Lcucoma,  Adherent,  104,  189, 191, 

192,  216. 
Lice  in  the  eyelashes,  135. 
Light  difference  (L.D.),  15. 

„     minimum  (L.M.),  15. 
Light-sense,  The,  15,  280,  283,  361, 

362,  363,  390,  403. 
Linear  cataract  extraction,  314. 
Lithiasis  of  the  conjunctiva,  119. 
Locomotor  ataxy,  390. 
Lupus  of  the  conjunctiva,  111. 
„    of  the  eyelid,  138. 

Macula  lutea.  Disease  of  the,  35. 

„  „  Normal  appear- 
ances of  the,  77. 

„  „  Ophthalmoscopic 
examination  of 
the,  62. 

Madarosis,  132. 
Mania,  Acute,  275. 
Massage,  86,  216,  218,  221,  372, 
373. 

Measles,  82,  201,  250. 
Media,  The  intraocular,  7. 

„     The  refracting,  7. 
Meibomian  cyst,  136. 
Melancholia,  277. 
Meningitis,  209,  250,  265,  274,  379, 
478. 

„  Cerebro-spinal,249,250, 
379. 

„        Tubercular,  274,  379. 
Menstruation,  355,  356,  381,  486. 
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Mental  derangement,  Sign  of,  53, 

120  footnote,  275,  277. 
Metamorphopsia,  361,  366. 
Metre  angle,  13. 
Metria,  232,  250,  354,  476. 
Metrical  system,  5. 
Micropsia,  53,  361. 
Military  ophthalmia,  86. 
Millium,  137. 
Mind-blindness,  407. 
Mirror,  Concave,  6. 

„  Plane,  6. 
Mollnscnm,  137. 

Morphia,  Action  of,  on  the  pupil, 

273. 
Mucocele,  177. 
Mules's  operation,  210,  359. 
Muscarine,  273. 
Mydriasis,  52,  276,  476. 

„       Traumatic,  237. 
Mydriatics,  Action  of  the,  273. 
Myelitis,  276,  380. 
Myopia,  31,  367. 

,,      Amplitude  of  accommoda- 
tion in,  34. 
„      Angle  7  in,  34. 
,,      Axial,  31. 

„  Complications  of,  35,  352. 
„      Cramp  of  accommodation 

in,  36. 
„      Curvature,  82. 
„      Detachment  of  retina  in, 

36,  330. 

„  Determination  of  the  de- 
gree of,  33,  64,  65,  72. 

„  Direct  ophthalmoscopic 
method  in,  64,  65, 

„  Insufficiency  of  the  in- 
ternal recti  in,  36,  421. 

„      Macular  disease  in,  35. 

.,      Management  of,  36. 

„  Opacities  in  vitreous 
humour  in,  36. 

„  Posterior  staphvloraa  in, 
35. 

„      Prescribing  of  spectacles 

in,  37. 
„      Progressive,  35. 
,,      Retinal  hajmorrhage  in, 

35. 

Myopic  astigmatism,  40,  66. 
Myosarcoma  of  ciliary  body,  245. 
Myosin,  274. 


Myosis,  Spinal,  275. 
Myotics,  Action  of  the,  273. 

„       Use  of,  in  glaucoma,  295 

N^Vtrs  of  the  eyelids,  137. 
Nasal  catarrh,  177,  178,  196. 

,,     duct.  Stricture  of  the,  173. 
Near  point,  10. 

Neurectomy,  Optic,  261,  266,  296. 
Neurotomy,  Optic,  261. 
Nicotine,  273. 

Night-blindness,  114,  361,  362,  363, 
409. 

Nuclear  paralysis,  434. 
Nyctalopia,  363,  409. 
Nystagmus,  255,  474. 

Occipital  LoBE,Lesion  ofthe,402, 
Omphalo-phlebitis,  250. 
Ophthalmia,  Egyptian,  86. 
„  Gonorrhoeal,  96. 

,,  Granular,  86. 

„  Militai-y,  86. 

Phlyctenular,  122. 
„  Purulent,  96. 

,,  tarsi,  133. 

Ophthalmoplegia  externa,  434. 

,,  interna,  52. 

Ophthalmoscope,  The,  55. 

,,  Direct  method  of 

examination  by, 
57. 

Estimation  of 
refraction  with 
the,  62. 
„  Indirect  method 

of  examination 
by  the,  59. 
Optic  nerve.  Atrophy  of  the,  130, 
226,  282,  292,  389, 
393,  395,  405,  478, 
479. 

,,  „  Colloid  outgrowths 
from  the,  392. 

„        ,,     Injuries  of  the,  393. 

.,  „  Ophthalmoscopic  ex- 
amination of  the, 
61,  75. 

,,  „  Resection  of  the,  265. 
,,  ,,  Tumours  of  the,  392. 
,,     papilla,  75. 

„        „       Cupping  of  the,  76, 
280. 
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Oplic  radiations,  Lesion  of  the, 
,402,  403. 
„     tract,  Lesion  of  an,  402,  404. 
„     neuritis,  202,  225,  25(5,  378, 
389,405,478,479. 
„  „       Retrobulbar,  384. 

„  „        with  dropping  of 

watery  fluid  from 
nostril,  388. 
Optical  axis,  The,  7. 

,,      centre,  The,  8. 
Optics,  Some  elementary,  L 
Orbicularis,  Cramp  of  the,  128, 139, 
15G. 

,,        Paralysis  of  the,  163. 
Orbit,  Carcinoma  and  sarcoma  of 
the,  481. 
.,     Caries  of  the,  166,  381,  477, 
478. 

Cysts  of  the,  480. 
,,     Diseases  of  the,  476. 
„     Exostosis  of  the,  490. 
„     Fracture  of  the,  169,  479. 
,,,     Inflammation  in  the,  381. 
.,     Injuries  of  the,  478,  479. 
„     Penetrating  wounds  of  the, 

393,  479. 
„     Syphilitic  gumma  of  the, 

477. 

,,     Tumours  of  the,  144,  381, 
479. 

Orbital  cellulitis,  130,  476. 

,,      muscles,  Paralyses  of  the, 
420. 

„      periostitis,  420,  477. 
Osteo-sarcoma  of  the  choroid,  253. 
Oza3na,  177. 

Pagenstecher's  ointment,  126. 
Pannus,  90,  110. 

Panophthalmitis,  109, 198, 224, 249, 

255,  344,  355. 
Papillitis,  358,  378,  394. 
Paracentesis  of  the  cornea,  103, 

127,  187,  192,  194,  234. 
Parallax,  76,  281. 
Parallel  rays,  8. 

Paralysis  of  accommodation,  52, 
431. 

Bulbar,  276,  436. 
.,       of    the    cervical  sym- 
pathetic, 276. 
„       Diphtherial,  53,  431. 


Paralysis  of  the  external  rectus, 

422,  439. 
„       of  the  facial  nerve,  440. 
„       of  the  fifth  nerve,  197, 

440. 

„       General,  of  the  insane, 

275,  277,  391. 
„       of  the  levator  palpebrac, 

170. 

„       Nuclear,  434. 
„       of  the  orbital  muscles, 
420. 

,,  of  the  portio  dura,  144. 
„       of  the  sphincter  iridis, 

52,  252,  277. 
„        of  the  superior  oblique, 

424,  439. 
„        of  the  third  nerve,  53, 
139,  170,  271,427,432. 
Pemphigus  of  the  conjunctiva,  111, 

114,  146. 
Perimeter,  The,  20. 
Peritomy,  96.  , 
Phlyctenular  conjunctivitis,  122 
133,  197. 
keratitis,  122,  124, 
139,  182,  196. 
Phosphene,  366  footnote. 
Photometer,  15. 

Photophobia,  83,  85,  92,  98,  125. 
Phtheiriasis  ciliorum,  135. 
Phthisis  anterior,  257. 

bulbi,  224,  231,  244. 
Pilocarpine,  27]?. 

Pineal  gland,  Tumour  of  the,  439. 
Pinguecula,  115,  116. 
Pneumonia,  196,  198,  282. 
Polycoria,  238. 

Polypus  of  the  conjunctiva,  117. 
Pons,  Lesions  of  the,  145,  276,  437, 
440. 

Posterior  staphyloma,  35. 
Pregnancy,  357,  359,  372,  411. 
Presbyopia,  49. 
Prism,  Action  of  a,  1. 
Proptosis,  477. 

Pseudo-glioma,  249,  344,  374. 
Psychical  blindness,  407. 
Pterygium,  115. 
Ptosis,  139,  170,  404,  485,  436. 
Pulsation  in  retinal  vessels,  79, 283, 

287,  484. 
Pulvinar,  Lesion  in  the,  402,  404. 
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Punctum  lacrimale,  Eversion  of 

the,  82, 130, 
171. 

,,        Inversion  of 

the,  171. 
„        Occlusion  of 
the,  171. 
„      proximum,  10. 
„       remotum,  10,  32  footnote. 
Pupil,  Action  of  the  mydriatics  on 
the,  273. 
„     Action  of  the  myotics  on 

the,  273. 
,.     The  Argyll-Eobertson,  275. 
„     Artificial,  241. 
„     Change  of,  in  accommoda- 
tion, 10,  269. 
„     Contraction  centre  for  the, 
270. 

,,  in  chloroform  narcosis,  274. 
„     Dilatation  of  the,  270. 

„        Centre  for  the, 
271. 

Exclusion  of  the,  227. 
„     Hemiopic,  404. 
„     Hippus  of  the,  269,  272. 
„     Influence  of  the  fifth  nerve 

on  the,  273, 275. 
,,  „       oE  the  optic  nerve 

on  the,  267. 
„  „       of  thesympathfctic 

on  the,  270. 
„  „       of  the  third  nerve 

on  the,  267. 
„     Malposition  of  the,  238. 
„     Occlusion  of  the,  227. 
,,     lleflex  contraction  of  the, 
267. 

„     Size  of  the,  in  disease,  274. 
,,       „      „      in  health,  267. 
„     Supernumerary,  239. 
„     Unrest  of  the,  272. 
Pupillary  membrane,  Persistent, 
239. 

Purulent  conjunctivitis,  88,  89,  90, 
96,  149,  191. 
„      inflammation  of  vitreous 
humour,  344. 
iritis,  229,  244,  249,  331. 
„       retinitis,  250,  354. 
Pyaemia,  109,  232,  250,  854,  476. 

Quinine  amaurosis,  362. 


Recurrent  fever,  232. 

Red  vision,  413. 

Reflection,  Phenomenon  of,  6. 

Refraction  and  accommodation. 

Normal,  7. 
„  and  accommodation, 

Abnormal,  25. 
,,  Estimation  of  the,  by 

the  upright  image, 

62. 

„  Estimation  of  the,  by 

retinoscopy,  67. 
,,  The  phenomenon  of,  1. 

Resection  of  the  optic  nerve,  265. 
Retina,  Adaptation  of  the,  15  foot- 
note, 362,  410. 
„      Aneurism  of  the  central 

artery  of  the,  370. 
„      Apoplexy  of  the,  356. 
,,      Blinding  of  the,  by  direct 

sunlight,  874. 
,,      Cysticercus  under  the,  869. 
„      Detachment  of  the,  36, 281, 
244,  251,  257,  358,  365, 
373. 

,.      Development  of  connective 

tissue  in  the,  365. 
„  Diseases  of  the,  854. 
„      Embolism  of  the  central 

artery  of  the,  371,  390. 
,,      Glioma  of  the,  378. 
.,      Hfemorrhage  in  the,  35, 

109,  297,  354,  356,  359, 

865. 

.,      HyperEesthesia  of  the,  875, 

377,  408,  409. 
„      Normal,  76. 
„      Septic  affections  of  the, 

109,  354. 
„      Thrombosis  of  the  central 

artery  of  the,  378. 
,,      Traumatic  oedema  of  the, 
377. 

,,        anfesthesia  of 
the,  876. 

Retinal  affections  in  diabetes,  859. 
„      anjBsthesia,  375. 
„      asthenopia,  450. 
„      ischseniia,  362. 
„      vessels,  The,  77. 
Retinitis,  225. 

,,       Albuminuric,  355,  357. 
„       Ilijemorrhagic,  854,  359. 
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Ketinitis,  Leucajmic,  :3(50. 

„      pigmentosa,    363,  390, 
409. 

„       proliferans,  365. 
„       punctata  albescens,  364. 
„       Purulent,  250,  354. 
„       Syphilitic,  360,  390. 
Eetinoscopy,  67. 

„         Concave  mirror  in,  67. 
,,         Plain  mirror  in,  73. 
Rheumatism,  54,  145,  205,221,222, 

227,  228,  232,  382,  4.30. 
Eodent  ulcer,  132. 

S^MISCh's  ulcer,  192. 
yarcoma  carciiaomatosum  of  the 
choroid,  253. 

„        of  the  choroid,  251. 

„        of  the  ciliary  body,  245. 

„        of  the  eyelid,  138. 

„        of  the  iris,  238. 

„        of  the  sclerotic,  224. 
Scarlatina,  82,  201,  411. 
Scleritis,  204,  220,  222,  228. 

„       Posterior,  250. 
Sclerosis,  Multiple,  384,  387,  391, 
432. 

Sclerotic,  Diseases  of  the,  220. 

„       Injuries  of  the,  223. 

„       ring,  76. 

„       Tumours  of  the,  224. 
Sclerotising  opacity  of  the  cornea, 

218,  222. 
Sclerotomy,  294. 
Scorbutus,  410. 

Scotoma,  Central,  357,  384,  391, 
393  409. 
„       Positive,  346,  361,  364, 

374,  375. 
,,       Relative,  364,  386. 
Septicaemia,  232,  354. 
Shadow-test,  The,  67. 
Short-sight,  31. 
Sight,  The  sense  of.  14. 
Skull,  Fracture  of  the,  169,  390, 393. 
Smallpox, Conjunctival  and  corneal 
complications  of,  108, 
201. 

„       Ocular  sequelEe  of,  82, 
109,  201,  232. 
Snellen's  operation  for  entropium, 
157. 

„      sutures,  163. 


Snov/-blindness,  375,  411. 
Soul-blindness,  407. 
Spectacles  in  accommodative  as- 
thenopia, 30,  31. 
„       in  albinismus,  255. 
„       in  anisometropia,  48. 
„       in  aphakia,  342. 
„       in  astigma  tism,  44. 
„       in  conical  cornea,  212. 
,,       in  convergent  strabis- 
mus, 457,  468. 
„       in  cramp  of  accommo- 
dation, 29. 
„       in  hypcrmetropia,  30. 
,,       in  incipient  cataract, 
304. 

,,       in  insufficiency  of  the 

internal  recti,  472. 
„       in  irideremia,  239. 
,,       in  myopia,  37. 
„       in  nebulous  cornea,  21 6. 
„       in  paralysis  of  accom- 
modation, 54. 
„       in  paralysis  of  orbital 

muscles,  434. 
„       in  presbyopia,  51. 
Sphenoidal  fissure,  Periostitis  at 

the,  53. 
Spinal  amaurosis,  390. 

„     cord,  Grey  degeneration  of 

the,  275,  277,  390. 
,,       ,,    Hyperfemia  of  the,  276. 
„       „    New  growths  in  the,' 
276. 

„     irritation,  277. 

„     meningitis,  276. 
Spring  catarrh,  85. 
Squint,  see  Strahismus. 
Staphyloma,  Anterior,  222, 286, 296, 
353. 

„         of  the  cornea,  91,  109, 
112,  145,  205. 
Posterior,  35,  250. 
Stenopeic  spectacles,  212, 239, 255, 
304. 

Strabismus,  Apparent  convergent, 
34. 

Strabismus,  Apparent  divergent,28. 

Strabismus,  Convergent  concomi- 
tant, 30,  443. 

Strabismus,  convergent  concomi- 
tant. Advancement  of  capsule  of 
Tenon  in,  467. 
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Sti-abismus,  convergent  concomi- 
tant, Advancement  of  external 
rectus  in,  465. 

Strabismus,  convergent  concomi- 
tant. Amblyopia  in,  449. 

Strabismus,  convergent  concomi- 
tant, Angle  of,  455. 

Strabismus,  convergent  concomi- 
tant. Clinical  varieties  of,  450. 

StrabismiTS,  convergent  concomi- 
tant, Dangers  of  operation  for, 
468. 

Strabismus,  convergent  concomi- 
tant, Hypermetropia  in,  444,  457. 

Strabismus,  convergent  concomi- 
tant, Measurement  of,  450. 

Strabismus,  convergent  concomi- 
tant. Mobility  of  eye  in,  456. 

Strabismus,  convergent  concomi- 
tant. Operation  for,  460. 

Strabismus,  convergent  concomi- 
tant, Orthoptic  treatment  of, 
457,  469. 

Strabismus,  convergent  concomi- 
tant. Single  vision  in,  447. 

Strabismus,  convergent  concomi- 
tant. Tenotomy  in,  462. 

Strabismus,  Divergent  concomi- 
tant, 469. 

Strabismus,divergent  concomitant. 
Tenotomy  in,  472, 

Strabismus,  divergent  concomitant, 
Treatment  of,  472. 

Strabismus,  Treatment  of,  457. 

Strabismus,  Treatment  after  opera- 
tion for,  468. 

Streatfield's  operation  for  entro- 
pium,  157. 

Strumous  ophthalmia,  122. 

Stye,  135. 

Symblepharon,  107,  121,  146. 
Sympathetic    ophthalmitis,  204, 

205,  209,  238,244,  245,249,  251, 

255,  348. 
Sympathetic  irritation,  256,  409. 
Synchyesis,  346. 

„       scintillans,  347. 
Synechia,  Anterior,  104,  287. 

„  Posterior,  226,  231,  232, 296. 
Syphilis,  53, 145, 174,  202,  204,221, 

222,  225,  228,  232,  246,  247,  248, 

345,  355,  360,  364,  379,  382,  430, 

436,  477, 


Syphilis  of  the  conjunctiva,110,118. 

Inherited,  202,  232,  246, 
247,  250,  360,  364. 
Syphilitic  choroido-retinitis,  246, 
247,  360. 
iritis,  228,  229,  235. 
,,       retinitis,  360. 

Tabes  dorsalis,  275,  277,  432. 
Tarsal  tumour,  136. 
Tarsoraphy,  145,  163,  489, 
Tatooing  the  cornea,  216. 
Teeth,  I)iseases  of  the,  408. 
Tension  of  the  eyeball,  279. 
Test-types,  19. 

Third  pair.  Paralysis  of  the,  52,  53, 
139,  170,  271,  427,  436. 
,,    ventricle.  Disease  in  the,  53. 
Trachoma,  86. 

Transplantation    of  conjunctiva, 
148,  190 
„  of  cornea,  217. 

,,  of  skin,  168. 

Trial  lenses,  Numbering  of  the,  5. 
Trichiasis,  134,  149. 

„        Operations  for,  150. 
Tubercle  of  the  brain,  379. 
„       of  the  choroid,  253. 
,,       of  the  conjunctiva,  110. 
of  the  iris,  238. 
Tubercular  meningitis,  379. 
Typhoid  fever,  196,  232. 

Upright  ophthalmoscopic  image, 

57,  62. 
Urajmia,  359,  410. 
Uremic  amblyopia,  410. 
Uterine  derangements,  376. 

„      hfemorrhage,  394. 
Uveal  tract,  Diseases  of  the,  225. 

Van  Millingen's  operation  for 

trichiasis,  154. 
Virtual  focus,  4. 

„      image,  5. 
Vision,  Acuteness  of,  18, 

„      Binocular  458,   458  foot- 
note, 469,  469  footnote. 
„      Central,  20. 
„      Eccentric,  20. 

Field  of,  20. 
„  „       in  glaucoma,  283, 

284. 
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Vision,  Field  of,  in  optic  atrophy, 
391. 

Vision,  Defects  of,  which  dis- 
qualify for  the  Army,  491. 

Vision,  Defects  of,  which  dis- 
qualify for  the  British  Mercan- 
tile yervice,  493. 

Vision,  Defects  of,  which  dis- 
qualify for  the  Home  Civil  Ser- 
vice, 492. 

Vision,  Defects  of,  which  dis- 
qualify for  the  Indian  Civil  Ser- 
vice, 492. 

Vision,  Defects  of,  which  dis- 
qualify for  the  Indian  Marine 
Service,  493. 

Vision,  Defects  of,  which  dis- 
qualify for  the  Indian  Medical 
Service,  492. 

Vision,  Defects  of,  which  dis- 
qualify for  the  Navy,  492. 

Visual  angle,  The,  18. 
„     centre,  399. 
„         „     Lesion  at  the,  402. 

Vitreous  humour,  Cysticercus  in 
the,  351,  370. 
„  „       Detachment  of 

the,  352,  367. 
„  „       Diseases  of  the, 

344. 

„  „       Fluidity  of  the, 

346. 

„  „       Foreign  bodies 

in  the,  347. 

,,  „      HEemorrlaage  in 

the,  345, 357, 
360,  365. 

„  ,,  Inflammatory 

processes  in 
the,  344. 

„  ,,      MuscEe  voli- 

tantesof  the, 
346. 


Vitreous  humour,  Opacities  in  the, 
30,  109,  202, 
225,  227,  243, 
244,  246, 251, 
344. 

„  „       Persistent  hya- 

loid artery  in 
the,  352. 
.)  „       Purulent  in- 

flammation 
of  the,  S44. 
Von  Graefe's  operation  for  cata- 
ract, 317. 
Von  Graefe's  operation  for  conical 

cornea,  212. 
Von  Graefe's  operation  for  entro- 

pium,  160. 
Von  Graefe's  operation  in  sym- 
pathetic ophthalmitis,  262. 
Vossius's  operation  for  trichiasis, 
153. 

Wharton  Jones's  operation  for 

ectropium,  166. 
Whooping  cough,  117,  250. 
Word-blindness,  406. 

Xanthelasma  of  the  eyelids,  137, 
Xerophthalmia,  107,  108,  113,  146. 
410. 

„  Epithelial,  il4. 

„  Parenchvmatous, 
113. 

„  with  ulceration  of 

cornea,  115, 198. 

Young-Helmholtz    theory  of 
colouring-sense,  15. 

Zonula  of  Zinn,  Change  of,  in 

accommodation,  10. 
Zonular  cataract,  239,  337. 


Small  Svo,  over  500  pages,  16s. 


A  NEW 

MEDICAL  DICTIONARY. 


BY 

GEORGE  M.  GOULD,  A.B.,  M.D., 

OpMhalmic  Surgeon  fo  the  Philadelphia  Hospital,  etc. 


OPINIONS  OF  THE  PRESS. 

"As  a  bandy,  concise,  accurate,  and  complete  Medical  Dictionary,  decidedly 
claims  a  very' high  place  among  works  of  this  description."— £rii!s7i  Medical 
Journal. 

"More  complete  and  more  up  to  date  than  any  other  Medical  Dictionary  of  similar 
dimensions  in  our  own,  or,  indeed,  as  far  as  we  know,  in  any  other,  language.'  — 
The  Lancet. 


LONDON : 

H.  K.  LEWIS,  136,  GOWER  STREET,  W.O. 


Large  8?'o,  vnlh  70  Illmtrations,  21s. 


DISEASES  OF  THE  SKIN: 


THEIB 

DESCRIPTION,  PATHOLOGY,  DIAGNOSIS, 
AND  TREATMEMT. 

BY 

H.  RADOLIFFE  CROCKER,  M.D.  (Lond.), 

Fellow  of  the  Soynl  College  of  Physicians  of  London  ;  Physician  to  the  Vepartm  r,t  for 
Diseases  of  the  Skin  in  University  Colleqe  Hospital;  Physician  to  the  East 
London  Hospital  for  Children  :  ISxamin  r  in  Medicine  at  the 
Aj,oihecaries'  Hall  of  London. 


WITH    SEVENTY-SIX  ILLTTSTRATIONS. 


OPINIONS  OF  THE  PRESS. 

"  The  matter  is  well  proportioned,  very  accurate,  and  concise,  and  we  coruially 
congratulate  the  author  on  a  work  which  will  worthily  represent  the  present  school 
of  British  dermatology.  There  is  a  useful  appendix  of  formulce  supplementary  to 
remedies  suggjested  in  the  text."—  The  Lancet. 

"In  this  work  Dr.  Crocker  gives  an  excellent  accouLt  of  the  present  state  of  our 
knowledge  of  dermatology.  The  information  which  it  contains  regarding  the  patho- 
logy and  therapeutics  of  skin  diseases  is  drawn  from  the  most  receLt  sources,  and 
has  been  largely  tested  by  Dr.  Crocker  in  the  Skin  Department  of  University 
College  Hospital,  and  in  the  East  London  Hospital  for  Children.  The  work  is  well 
illustrated,  the  illustrations  of  microscopical  sections  being  drawn  from  the  author's 
preparations,  except  those  which  relate  to  parasites  and  the  normal  anatomy  of  the 
skin.  .  .  .  We  have  much  pleasui-o  iu  expressing  the  opinioa  that  the  work  is  a 
highly  creditable  testimony  to  Dr.  Crocker's  zeal,  clinical  acumea,  and  accuracy 
of  observation,  and  that  it  will  take  a  good  X)lace  amongst  the  excellent  manual^ 
that  have  lately  appeared  in  this  couutry."- — British  Medical  Journal. 

"It  is  one  of  the  most  thorough  treatises  on  the  diseases  of  the  skin  that  it  has 
ever  been  our  good  fortune  to  review,  and  as  such  we  heartily  commend  it  to  our 
readers." — Ifew  York  Medical  Journal. 


LONDON : 

H.  K.  LEWIS,  136,  GO  WEE  STREET,  W.C. 


SELECTED  LIST 


OF 


NEW  AND  RECENT  WORKS 


PUBLISHED  BY 


H.    K.  LEWIS, 

136  GOWER  STREET,  LONDON,  W.C. 

(Established  1844) 


%•  For  full  list  of  works  in  Medicine  and  Surgery  published  by 
H.  K.  Lewis  see  complete  Catalogue  sent  post  free  on  application. 

ANGEL  MONEY,  M.D.,  F.R.C.P. 

Assistant  Physician  to  University  College  Hospital,  and  to  the  Hospital  for 
Sick  Children,  Great  Ormond  Street. 
I. 

THE  STUDENT'S  TEXTBOOK  OF  THE  PRACTICE 

OF  MEDICINE.    Fcap.  8vo,  6s.  6d.        [Jjist  published. 

II. 

TREATMENT  OF  DISEASE   IN  CHILDREN: 

Embodying  the  Outlines  of  Diagnosis  and  the  chief  Patho- 
logical  differences  between  Children  and  Adults.    Second  Edition, 
crown  8vo. 
Lewis's  Practical  Series.] 


LOUIS  C.  PARKES,  M.D.,  D.P.H.  LOND.  UNIV. 

Assistant  Professor  of  Hygiene,  University  College,  London;    Fellow  and 
Member  of  the  Board  of  Examiners  of  the  Sanitary  Institute  ;  Assistant 
Examiner  in  Hygiene,  Science  and  Art  Department  South  Kensington. 

UYGIENE    AND  PUBLIC  HEALTH.     With  Illustra- 
tions, crown  8vo,  gs.  [Now  ready. 
Lewis's  Practical  Series.] 


HORATIO  R.  BIGELOW,  M.D. 

Permanent  Member  of  the  American  Medical  Association;   Fellow  of  the 
British  Gynzecological  Society,  etc. 

QYN.ECOLOGICAL    ELECTRO  -  THERAPEUTICS. 

With  an  introduction  by  Dr.  Georges  Apostcjli.  With 
Illustrations,  demy  8vo,  8s.  6d. 


H.  RADCLIFFE  CROCKER,  M.D.  LOND.,  B.S.,  F.R.C.P. 

D Physician,  Skin  Department,  University  College  Hosnital 
ISEASESOFTHE  SKIN:  THEIR  DESCRIPTION 
PATHOLOGY,    DIAGNOSIS,   AND  TREATMENT' 
With  Illustrations,  8vo,  21s. 
4000  -i2/8g. 


2 


New  and  Recent  Works  published  by 


SIR  WILLIAM  AITKEN,  KNT.,  M.D.,  F.R.S. 

ProfeKsor  of  Patholofrv  in  the  Army  Medical  School 

HN  THE  ANIMAL  ALKALOIDS,  THE  PTOMAINES, 

^  LEUCOMAINRS,  AND  EXTRACTIVES  IN  THEIR 
PATHOLOGICAL  RELATIONS.  Second  edition,  crown  8vo, 
3s.  6d.  \_Now  ready. 


E.  CRESSWELL  BABER,  M.B.  LOND. 

Surgeon  to  the  Brighton  and  Sussex  Throat  and  Ear  Dispensary. 

A GUIDE  TO  THE  EXAMINATION  OF  THE  NOSE 
WITH  REMARKS  ON  THE  DIAGNOSIS  OF  DIS- 
EASES OF  TEE  NASAL  CAVITIES.  With  Illustrations, 
small  8vo,  5s.  6d. 


G.  GRANVILLE  BANTOCK,  M.D.,  F.R.C.S.  EDIN. 

Surgeon  to  the  Samaritan  Free  Hospital  for  Women  and  Children. 

I. 

RUPTURE  OF  THE  FEMALE  PERINEUM.  Second 
Edition,  with  Illustrations,  8vo,  3s.  6d. 

11. 

AN    THE     USE    AND    ABUSE    OF  PESSARIES. 

With  Illustrations,  Second  Edition,  8vo,  5s. 


FANCOURT  BARNES,  M.D.,  M.R.C.P. 

Physician  to  the  Chelsea  Hospital;    Obstetric    Physician   to  the  Great 
Northern  Hospital,  &c. 
A    GERMAN-ENGLISH  DICTIONARY  OF  WORDS 
A       AND    TERMS   USED    IN    MEDICINE   AND  ITS 
COGNATE  SCIENCES.    Square  lamo,  Roxburgh  binding,  gs. 

H.  CHARLTON  BASTIAN,  M.A.,  M.D.,  F.R.S. 

Examiner  in  Medicine  at  the  Royal  College  of  Physicians ;  Physician  to 
examiner  University  College  Hospital,  etc. 

ARALYSES:    CEREBRAL,    BULBAR,  AND  SPI- 
NAL.   A  Manual  of  Diagnosis  for  Students  and  Practi- 
tioners.   With  numerous  Illustrations,  8vo,  12s.  6d. 

E.  H.  BENNETT,  M.D.,  F.R.C.S.I. 

Professor  of  Surgery,  University  of  Dublin. 
AND 

D.  J.  CUNNINGHAM,  M.D.,  F.R.C.S.I. 

Professor  of  Anatomy  and  Chirurgery,  University  of  Dublin. 
HE   SECTIONAL    ANATOMY  OF  CONGENITAL 
CCECAL  HERNIA.     With  coloured  plates,  sm.  folio, 
5s.  6d. 


P 


T 


H.  K.  Lewis,  136  Gower  Street,  London.  3 


DRS.  BOURNEVILLE  AND  BRICON. 

MANUAL  OF  HYPODERMIC  MEDICATION.  Trans- 
lated  from  the  Second  Edition,  and  Edited,  with  Thera- 
peutic Index  of  Diseases,  by  Andrew  S.  Currie,  M.D.  Edin., 
etc.    Crown  8vo,  6s. 


STEPHEN  S.  BURT,  M.D. 

Professor  of  Clinical  Medicine  and  Physical  Diagnosis  in  the  New  York  Post- 
graduate Medical  School  and  Hospital. 

FXPLORATION    OF    THE    CHEST    IN  HEALTH 
AND  DISEASE.    Post  8vo,  6s.  [Just  published. 


DUDLEY  W.  BUXTON,  M.D.,  B.S.,  M.R.C.P. 

Administrator  of  Anaesthetics  to  University  College  Hospital  and  to  the 
Hospital  for  Women,  etc. 

ANAESTHETICS    THEIR    USES    AND  ADMINIS- 
TRATION.   With  Illustrations,  crown  8vo,  4s. 
Lewis's  Practical  Series.'\ 


HARRY  CAMPBELL,  M.D.,  B.S.  LOND. 

Member  of  the  Royal  College  of  Physicians;  Assistant  Physician  and  Patho- 
logist to  the  North- West  London  Hospital. 

fpHE  CAUSATION  OF  DISEASE.  An  exposition  of  the 
■'■         ultimate  factors  which  induce  it.    Demy  Svo,  12s.  6d. 


ALFRED  H.  CARTER,  M.D.  LOND. 

Member  of  the  Royal  College  of  Physicians;  Physician  to  the  Queen's 
Hospital,  Birmingham;  late  Examiner  in  Medicine  for  the 
University  of  Aberdeen,  &c. 

ELEMENTS   OF    PRACTICAL   MEDICINE.  Fifth 

^      Edition,  crown  Svo,  gs. 


P.  CAZEAUX. 

Adjunct  Professor  in  the  Faculty  of  Medicine  of  Paris,  &c. 

AND 

S.  TARNIER. 

Professor  of  Obstetrics  and  Diseases  of  Women  and  Children  in  the  Facu'ty 

of  Medicine  of  Paris. 

QBSTETRICS:   THE    THEORY   AND  PRACTICE; 

including  the  Diseases  of  Pregnancy  and  Parturition,  Ob- 
stetrical Operations,  &c.  Seventh  Edition,  edited  and  revised  by 
Robert  J.  Hess,  M.D.,  with  twelve  full-page  plates,  five  being 
coloured,  and  165  wood-engravings,  1081  pages,  royal  Svo,  35s. 


4 


New  and  Eecent  Works  published  by 


FRANCIS  HENRY  CHAMPNEYS,  M.A.,  M.B.  OXON.,  F.R.C.P. 

Obstetric  Physician  and  Lecturer  on  Obstetric  Medicine  at  St.  George's  Hos- 
pital ;  Examiner  in  Obstetric  Medicine  in  the  University  of  London,  etc. 

EXPERIMENTAL  RESEARCHES  IN  ARTIFICIAL 
RESPIRATION  IN    STILLBORN  CHILDREN,  AND 
ALLIED  SUBJECTS.    Crown  8vo,  3s.  6d. 


W.  BRUCE  CLARKE,  M.A.,  M.B.  OXON.,  F.R.C.S. 

Assistant  Surgeon  to,  and  Senior  Demonstrator  of  Anatomy  and  Operative 
Surgery  at  St.  Bartholomew's  Hospital ;  Surgeon  to  the  West  London 
Hospital ;  Examiner  in  Anatomy  to  the  University  of  Oxford. 

THE    DIAGNOSIS    AND   TREATMENT  OF  DIS- 

EASES  OF  THE  KIDNEY  AMENABLE  TO  DIRECT 
SURGICAL  INTERFERENCE.  DemySvo,  with  Illustrations, 
7s.  6d. 


WALTER  S.  COLMAN,  M.B.  LOND. 

Formerly  Assistant  to  the  Professor  of  Pathology  in  the  University  of 

Edinburgh. 

CECTION  CUTTING    AND  STAINING:    A  Practical 
Guide  to  the  Preparation  of  Normal  and  Morbid  Histologi- 
cal Specimens.    Illustrations,  crown  8vo,  3s.       [^ust  published. 


ALFRED  COOPER,  F.R.C.S. 

Surgeon  to  the  St.  Mark's  Hospital  for  Fistula  and  other  Diseases  of  the 

Rectum. 

PRACTICAL  TREATISE  ON  DISEASES  OF  THE 
RECTUM.    Crown  8vo,  4s. 


A 


W.  H.  CORFIELD,  M.A.,  M.D.  OXON. 

Professor  of  Hygiene  and  Public  Health  in  University  College,  London. 

DWELLING  HOUSES:    their  Sanitary  Construction  and 
/Arrangements.     Second  Edition,  with  Illustrations,  crown 
8vo,  3s.  6d. 


EDWARD  COTTERELL,  M.R.C.S.  ENG.,  LR.C.P.  LOND  . 

Late  House  Surgeon,  University  College  Hospital  ;  Atk.nson  Morley  Surgical 
Late  House  ou  g  University  College,  London,  etc. 

nN  SOME  COMMON  INJURIES  TO  LIMBS:  their 
U  Treatment  and  After-Treatment  includmg  Bone-Setting  (so- 
called).    Imp.  i6mo,  with  Illustrations,  3s.  6d. 
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CHARLES  CREIGHTON,  M.D. 
I. 

ILLUSTRATIONS   OF    UNCONSCIOUS  MEMORY 

IN  DISEASE,  including  a  Tiieory  of  Alteratives.  Post 
8vo,  6s. 

II. 

PONTRIBUTIONS    TO    THE   PHYSIOLOGY  AND 

^  PATHOLOGY  OF  THE  BREAST  AND  LYMPHA- 
TIC GLANDS.     Second.Edition,  illustrated,  8vo,  gs. 

III. 

BOVINE  TUBERCULOSIS  IN  MAN:    An  Account  of 
the  Pathology  of  Suspected  Cases.    With  Chromo-litho- 
graphs  and  other  Illustrations,  8vo,  8s.  6d. 


H 


EDGAR  M.  CROOKSHANK,  M.B.  LOND.,  F.R.M.S. 

Professor  of  Bacteriology,  King's  College,  London. 
I. 

ISTORY  AND  PATHOLOGY  OF  VACCINATION. 

2  vols.,  royal  8vo,  coloured  plates,  36s. 

II. 

MANUAL  OF  BACTERIOLOGY:  BEING  AN  IN- 
TRODUCTION TO  PRACTICAL  BACTERIOLOGY. 
Illustrated  with  coloured  plates  from  original  drawings  and 
numerous  coloured  illustrations  embodied  in  the  text.  Second 
Edition,  8vo,  21s. 

III. 

PHOTOGRAPHY  OF  BACTERIA.    Illustrated  with  86 
Photographs  reproduced  in  autotype  and  numerous  wood 
engravings,  royal  8vo,  12s.  6d. 


E 


RIDLEY  DALE,  M.D.,  LR.C.P.  EDIN.,  M.R.C.S.  ENG. 
PITOME  OF  SURGERY.    Large  8vo,  los.  6d. 


HERBERT  DAVIES,  M.D.,  F.R.C.P. 

Late  Consulting  Physician  to  the  London  Hospital,  and  formerly  Fellow  of 
Queen's  College,  Cambridge. 

"THE   MECHANISM   OF   THE    CIRCULATION  OF 

THE  BLOOD  THROUGH  ORGA.NICALLY  DIS- 
EASED HEARTS.  Edited  by  Arthur  Templer  Davies,  B.A. 
M.B.  Cantab.,  M.R.C.P.    Crown  8vo,  3s.  6d. 


e        New  and  Kecent  Works  published  by 


HENRY  DAVIS,  M.R.C.S.  ENG. 

Teacher  and  Administrator  of  Ana:sthetics  to  St.  Mary'd  and  the  National 

Dental  Hospitals. 

rUIDE  TO  THE  ADMINISTRATION  OF  Al^/BS- 
^     THETICS.    Fcap.  8vo,  2S. 


AUSTIN  FLINT,  M.D.,  LLD. 

Professor  of  Physiology  and  Physiological  Anatomy  at  the  Bellevue  Hospital 
Medical  College,  New  York,  &c.,  &c. 

A TEXT-BOOK  OF  HUMAN  PHYSIOLOGY.  Fourth 
edition,  with  316  illustrations,  royal  8vo,  25s. 

{Just  puhlished. 


J.  MILNER  FOTHERGILL,  M.D. 

Member  of  the  Royal  College  of  Physicians  of  London  ;  Physician  to  the  City 
of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park,  &c. 

I. 

MANUAL  OF  DIETETICS.    Large  8vo,  los.  6d. 

II. 

THE  HEART  AND  ITS  DISEASES,  WITH  THEIR 
A  TREATMENT;  INCLUDING  THE  GOUTY  HEART. 
Second  Edition,  entirely  re-written,  copiously  illustrated  with 
woodcuts  and  lithographic  plates.    Svo,  i6s. 

in. 

INDIGESTION,  BILIOUSNESS,  AND  GOUT  IN  ITS 
A      PROTEAN  ASPECTS. 

Part  I.— INDIGESTION  AND  BILIOUSNESS.  Second 
Edition,  post  Svo,  7s.  6d.   

Part  II.— GOUT  IN  ITS  PROTEAN  ASPECTS. 
Post  Svo,  7s.  6d. 

IV. 

THE  TOWN  DWELLER:  HIS  NEEDS  AND  HIS 
A        WANTS.    Post  Svo,  3s.  6d.  \Now  ready. 


FORTESGUE  FOX,  M.D.  LOND. 

Fellow  of  the  Medical  Society  of  London. 
CTRATHPEFFER      SPA,      ITS     CLIMATE  AND 
•"^      WATERS,  with  observations,  historical,  medical,  and  gene- 
ral.  descriptive  of  the  vicinity.    Illustrated,  cr.  Bvo^- 6d.^«.«^^^^ 
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ALFRED  W.  GERRARD,  F.C.S. 

Pharmaceutical  Chemist ;  Examiner  to  the  Pharmaceutical  Society;  Teacher 
of  Pharmacy  and  Demonstrator  of  Materia  Medica  to  University 
College  Hospital,  etc. 

TLEMENTS  OF  MATERIA  MEDICA  AND  PHAR- 
MACY,    Crown  8vo,  8s.  6d. 


HENEAGE  GIBBES,  M.D. 

Lecturer  on  Physiology  and  on  Normal  and  Morbid  Histology  in  the  Medical 
School  of  Westminster  Hospital;  etc. 

PRACTICAL  HISTOLOGY  AND  PATHOLOGY. 

^      Third  Edition,  revised  and  enlarged,  crown  8vo,  6s. 


JOHN  GORHAM, 

Member  of  the  Royal  College  of  Surgeons,  London  ;  Fellow  of  the  Physical 
Society  of  Guy's  Hospital,  etc. 

TOOTH  EXTRACTION  :  A  manual  of  the  proper  mode 
of  extracting  teeth,  with  a  Table  exhibiting  the  names  of 
all  the  teeth,  the  instruments  required  for  extraction  and  the  most 
approved  methods  of  using  them.    Third  edition,  fcap  8vo,  is.  6d. 

[^ust  published. 


J.  B.  GRESSWELL,  M.R.C.V.S. 

Provincial  Veterinary  Surgeon  to  the  Royal  Agricultural  Society. 

'ETERINARY    PHARMACOLOGY    AND  THERA- 
PEUTICS.   Fcap.  8vo,  58, 


C.  HIGGENS,  F.R.C.S. 

Ophthalmic  Surgeon  to  Guy's  Hospital ;  Lecturer  on  Ophthalmology  at  Guy's 
Hospital  Medical  School. 

MANUAL  OF  OPHTHALMIC  PRACTICE.  Illustra- 

tions,  crown  8vo,  6s. 
Lewis's  Practical  Series.} 


BERKELEY  HILL,  M.B.  LOND.,  F.R.C.S. 

Professor  of  Clinical  Surgery  in  University  College;  Surgeon  to  University 
College  Hospital,  and  to  the  Lock  Hospital. 

THE  ESSENTIALS  OF  BANDAGING.  For  Managing 
Fractures  and  Dislocations  ;  lor  administering  Ether  and 
Chloroform  ;  and  for  using  other  Surgical  Apparatus.  Sixth 
Edition,  with  Illustrations,  leap.  8vo,  5s. 
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BERKELEY  HILL,  M.B.  LOND.,  F.R.C.S. 

Professor  of  Clinical  Surgery  in  University  College ;  Surgeon  to  University 
College  Hospital,  and  to  the  Lock  Hospital. 

ARTHUR  COOPErV'lR.C.P.,  M.R.C.S. 

Surgeon  to  the  Westminster  General  Dispensary,  &c. 
I. 

CYPHILIS    AND    LOCAL    CONTAGIOUS  DISOR- 
DERS.    Second  Edition,  entirely  re-written,  royal  8vo,  i8s. 

"THE  STUDENT'S  MANUAL  OF  VENEREAL  DIS- 

^  EASES.  Being  a  Concise  Description  of  those  Affections 
and  of  their  Treatment.    Fourth  Edition,  post  8vo,  2S.  6d. 


NORMAN  KERR,  M.D.,  F.LS. 

President  of  the  Society  for  the  Study  of  Inebriety  ;  Consulting  Physician, 
Dalrymple  Home  for  Inebriates,  etc. 

INEBRIETY:  ITS  ETIOLOGY,  PATHOLOGY, 
^  TREATMENT,  AND  JURISPRUDENCE.  Second  Edi- 
tion, crown  8vo,  12s.  6d.  [Now  ready 


J.  WiCKHAM  LEGG,  F.R.G.P. 

Assistant  Physician  to  Saint  Bartholomew's  Hospital,  and  Lecturer  on 
Pathological  Anatomy  in  the  Medical  School. 

A   GUIDE    TO     THE     EXAMINATION    OF  THE 

URINE;  intended  chiefly  for  Clinical  Clerks  and  Stu- 
dents. Sixth  Edition,  revised  and  enlarged,  with  additional  Illus- 
trations, fcap.  8vo,  2S.  6d. 


ARTHUR  H.  N.  LEWERS,  M.D.  LOND.,  M.R.C.P.  LOND. 

Assistant  Obstetric  Physician  to  the  London  Hospital ;  Examiner  in  Mid- 
wifery and  Diseases  of  Women  to  the  Society  of  Apothecaries  of  London. 
A    PRACTICAL  TEXT-BOOK  OF  THE  DISEASES 
^       OF  WOMEN.  Second  Edition,  with  Illustrations,  cr.  8vo. 
Lewises  Practical  Series.} 

T  EWIS'S  POCKET  CASE  BOOK  FOR  PRACTI- 
A-"  TIONERS  AND  STUDENTS.  Designed  by  A.  T. 
Brand,  M.D.    Roan,  with  pencil,  3s.  6d.  nett. 


EWIS'S  POCKET  MEDICAL  VOCABULARY. 
■I       Over  200  pp.,  32mo,  limp  roan,  3s.  6d. 
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LEWIS'S  PRACTICAL  SERIES. 

These  volumes  are  written  by  well-known  Hospital  Physicians  and  Sur- 
geons recognised  as  authorities  in  the  subjects  of  which  they  treat.  They  are 
of  a  thoroughly  Practical  nature,  and  calculated  to  meet  the  requirements 
of  the  general  Practitioner  and  Student  and  to  present  the  most  recent  infor- 
mation in  a  compact  and  readable  form ;  the  volumes  are  handsomely 
got  up  and  issued  at  low  prices,  varying  with  the  size  of  the  works. 

HYGIENE  AND  PUBLIC  HEALTH.  ^     .    ^  .    ^  ^ 

By  LOUIS  C.  PARKES,  M.D.,  D.P.H.  Lond.  Univ.,  Assistant  Pro- 
fessor of  Hygiene,  University  College,  London;  Fellow,  and  Member  of 
the  Board  of  Examiners  of  the  Sanitary  Institute;  Assistant  Examiner 
in  Hygiene,  Science  and  Art  Department  South  Kensington.  With 
Illustrations,  cr.  8vo.,  gs.  l^ow  ready. 

MANUAL  OF  OPHTHALMIC  PRACTICE.     ^  ,  „    .  , 

By  C.  HIGGENS,  F.K.C.S  ,  Ophthalmic  Surgeon  to  Guy's  Hospital ; 
Lecturer  on  Ophthalmology  at  Guy's  Hospital  Medical  School.  Illus- 
trations, crown  8vo,  6s. 

A  PRACTICAL  TEXTBOOK  OF  THE  DISEASES  OF 

WOMEN.  By  ARTHUR  H.  N.  LEWERS,  M.D.  Lond.,  M.R.C.P. 
Lond.,  Assistant  Obstetric  Physician  to  the  London  Hospital ;  Examiner 
in  Midwifery  and  Diseases  of  Women  to  the  Society  of  Apothecaries  of 
London;  etc.    Second  Edition,  with  Illustrations,  crown  8vo. 

ANAESTHETICS  THEIR  USES  AND  ADMINISTRATION. 

By  DUDLEY  W.  BUXTON,  M.D.,  B.S.,  M.R.C  P.,  Administrator 
of  Anaesthetics  to  University  College  Hospital  and  to  the  Hospital  for 
Women,  Soho  Square.    Crown  Svo,  4s. 

TREATMENT  OF  DISEASE  IN  CHILDREN:  EMBODYING 

THE  OUTLINES  OF  DIAGNOSIS  AND  THE  CHIEF  PATHO- 
LOGICAL DIFFERENCES  BETWEEN  CHILDREN  AND 
ADULTS.  By  ANGEL  MONEY,  M.D.,  F.R.C.P.,  Assistant  Physi- 
cian to  the  Hospital  for  Children,  Great  Ormond  Street,  and  to  University 
College  Hospital.    Second  Edition,  Crown  Svo. 

ON  FEVERS:  THEIR  HISTORY,  ETIOLOGY,  DIAGNOSIS, 

PROGNOSIS,  AND  TREATMENT.  By  ALEXANDER  COLLIE, 
M.D.  (Aberdeen),  Medical  Superintendent  of  the  Eastern  Hospitals. 
Coloured  plates,  cr.  Svo,  8s.  6d. 

HANDBOOK  OF  DISEASES  OF  THE  EAR  FOR  THE 

USE  OF  STUDENTS  AND  PRACTITIONERS.  By  URBAN 
PRITCHARD,  M.D.  (Edin.),  F.R.C.S.  (Eng.),  Professor  of  Aural 
Surgery  at  King's  College,  London ;  Aural  Surgeon  to  King's  College 
Hospital.    With  Illustrations,  crown  Svo,  4s.  6d. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  KID- 

NEYS  AND  URINARY  DERANGEMENTS.  By  C.  H.  RALFE,  M.A., 
M.D.  Cantab  ,  F.R.C.P.  Lond.,  Assistant  Physician  to  the  London  Hos- 
pital.   With  Illustrations,  crown  Svo,  los.  6d. 

DENTAL  SURGERY  FOR  GENERAL  PRACTITIONERS 

AND  STUDENTS  OF  MEDICINE.  By  ASHLEY  W.  BARRETT, 
M.B.  Lond.,  M.R.C.S.,  L.D.S.,  Dental  Surgeon  to,  and  Lecturer  on 
Dental  Surgery  and  Pathology  in  the  Medical  School  of,  the  London 
Hospital.    Second  Edition,  with  Illustrations,  crown  Svo 

BODILY  DEFORMITIES  AND  THEIR  TREATMENT:  A 

Handbook  of  Practical  Orthopaedics.  By  H.  A.  REEVES,  F.R.C.S.  Ed., 
Senior  Assistant  Surgeon  and  Teacher  of  Practical  Surgery  at  the  London 
Hospital.    With  numerous  Illustrations,  crown  Svo,  8s.  6d. 


%■*  Fttrther  Volumes  will  be  announced  in  due  course. 
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U"ew  and  Recent  Works  published  by 


T.  R.  LEWIS,  M.B.,  F.R.S.  ELECT,  ETC. 

Late  Fellow  of  the  Calcutta  University;  Surgeon-Major  Army  Medical  Staff, 

PHYSIOLOGICAL  AND  PATHOLOGICAL  RE- 
SEARCHES. Arranged  and  edited  by  Sir  Wm.  Aitken, 
M.D.,  F.R.S. ,  G.  E.  DoBSON,  M.B.,  F.R.S. ,  and  A.  E.  Brown, 
B.Sc.  Crown  4to,  portrait,  5  maps,  43  plates  including  15  chromo- 
lithographs, and  67  wood  engravings,  30s.  nett. 


WILLIAM  THOMPSON  LUSK,  A.M.,  M.D. 

Professor  of  Obstetrics  and  Diseases  of  Women  in  the  Bellevue  Hospital 

Medical  College,  &c. 

HE  SCIENCE  AND  ART  OF  MIDWIFERY.  Third 
Edition,  revised  and  enlarged,  with  numerous  Illustrations, 
8vo,  i8s. 


T 


WILLIAM  MARTINDALE,  F.C.S. 

Late  Examiner  of  the  Pharmaceutical  Society,  and  late  Teacher  of  Pharmacy 
and  Demonstrator  of  Materia  Medica  at  University  College. 

AND 

W.  WYNN  WESTCOTT,  M.B.  LOND. 

Deputy  Coroner  for  Central  Middlesex. 

THE  EXTRA  PHARMACOPCEIA  with  the  additions 
introduced  into  the  British  Pharmacopoeia  1885;  and 
Medical  References,  and  a  Therapeutic  Index  of  Diseases  and 
Svmptoms.    Sixth  Edition,  revised,  limp  roan,  med.  24rno. 

^  Ijftist  ready. 


A.  STANFORD  MORTON,  M.B.,  F.R.C.S.  ENG. 

Senior  Assistant  Surgeon,  Royal  South  London  Ophthalmic  Hospital. 

REFRACTION   OF  THE   EYE  :    Its  Diagnosis,  and  the 
Correction  of  its  Errors,  with  Chapter  on  Keratoscopy. 
Third  Edition.    Small  8vo,  3s. 


0.  W.  MANSELL  MOULLIN,  M.A    M-D.  OXON    F.R  C.S  E^^^^^^^ 

"°  P      '  Pembroke  College,  Oxford         .  Mr>  TR  F  AT- 

CPRAINS;  THEIR  CONSEQUENCES  AND  TREAT- 
^      MENT.    Crown  8vo,  5s. 
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WILLIAM  MURRELL,  M.D.,  F.R.C.P. 

Lecturer  on  Materia  Medica  and  Therapeutics  at  Westminster  Hospital ; 
late  Examiner  in  Materia  Medica  and  Therapeutics  to  the 
Royal  College  of  Physicians,  London. 
I. 

MASSOTHERAPEUTICS;    OR    MASSAGE    AS  A 
MODE  OF  TREATMENT.    Fourth  Edition,  crown  8vo, 

[jfust  published. 

II.  .  , 

HAT  TO  DO  IN   CASES  OF  POISONING.  Sixth 
Edition,  royal  32010,  3s.  6d.  [^ust  published. 


W 


G.  OLIVER,  M.D.,  F.R.C.P. 
I. 

ON  BEDSIDE  URINE  TESTING  :    a  Clinical  Guide  to 
the  Observation  of  Urine  in  the  course  of  Work.  Fourth 
Edition,  fcap.  8vo,  3s.  6d.  [^"5^  published. 

II. 

THE  HARROGATE  WATERS:  Data  Chemical  and 
Therapeutical,  with  notes  on  the  Climate  of  Harrogate. 
Addressed  to  the  Medical  Profession.  Crown  8vo,  with  Map  of 
the  Wells,  3s.  6d. 


R.  DOUGLAS  POWELL,  M.D.,  F.R.C.P.,  M.R.C.S. 

Physician  to  the  Hospital  for  Consumption  and  Diseases  ot  the  Chest  at 
Brompton,  Physician  to  the  Middlesex  Hospital. 

DISEASES  OF  THE  LUNGS  AND  PLEURA  IN- 
CLUDING CONSUMPTION.  Third  Edition,  re-written 
and  enlarged,  with  coloured  plates  and  wood-engravings,  Svo, 
i6s. 


SAMUEL  RIDEAL,  D.SC.  (LOND.),  F.I.C.,  F.C.S.,  F.G.S. 

Fellow  of  University  College,  London. 

PRACTICAL  ORGANIC  CHEMISTRY.    The  detection 
and  properties  of  some  of  the  more  important  organic  com- 
pounds.   i2mo,  2S.  6d.  ly^ust  published. 


E.  A.  RIDSDALE. 

Associate  of  the  Royal  School  of  Mines. 
POSMIC  EVOLUTION  :  being  Speculations  on  the  Origin 
^     of  our  Environment.    Fcap.  Svo,  3s. 
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SYDNEY  RINGER,  M.D.,  F.R.S. 

Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College ; 
Physician  to,  and  Professor  of  Clinical  Medicine  in,  University 
College  Hospital. 

A  HANDBOOK  OF  THERAPEUTICS.    Twelfth  Edition, 
revised,  8vo,  15s. 


FREDERICK  T.  ROBERTS,  M.D.,  B.SC,  F.R.C.P. 

Examiner  in  Medicine  at  the  University  of  London  ;  Professor  of  Therapeu- 
tics in  University  College  ;  Physician  to  University  College  Hospital ; 
Physician  to  the  Brompton  Consumption  Hospital,  &c. 

I. 

A HANDBOOK  OF  THE  THEORY  AND  PRACTICE 
OF    MEDICINE.     Seventh  Edition,  with  Illustrations, 
large  8vo,  21s. 

II. 

fVHK  OFFICINAL  MATERIA  MEDICA.    Second  Edit., 
entirely  rewritten  in  accordance  with  the  latest  British 
Pharmacopoeia,  fcap.  8vo,  7s.  6d. 


ROBSON  ROOSE,  M.D.,  F.R.C.P.  EDIN. 
I. 

T  EPROSY,    AND    ITS   TREATPvIENT    AS  ILLUS- 

-L"  TRATED  BY  NORWEGIAN  EXPERIENCE.  Crown 
8vo,  3s.  6d. 

II. 

POUT,  AND  ITS  RELATIONS  TO  DISEASES  OF 
^  THE  LIVER  AND  KIDNEYS.  Sixth  Edition,  crown 
8vo,  3S.  6d.  [Now  ready. 

III. 

TNJERVE  PROSTRATION  AND  OTHER  FUNC- 
1^  TIONAL  DISORDERS  OF  DAILY  LIFE.  Crown 
8vo,  los.  6d. 


BERNARD  ROTH,  F.R.C.S. 

Fellow  of  the  Medical  Society  of  London. 
HE   TREATMENT  OF  LATERAL  CURVATURE 
OF   THE   SPINE.     Demy  8vo,  with  Photographic  and 
other  Illustrations,  5s.  1^"^^  published. 
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DR.  B.  S.  SCHULTZE.  ^ 
rpHE    PATHOLOGY  AND   TREATMENT  OF  DIS- 

1  PLACEMENTS  OF  THE  UTERUS.  Translated  by 
T  J.  Macan,  M.A.,  M.R.C.S.,  and  edited  by  A.  V.  Macan  B.A  , 
M  B  ,  Master  of  the  Rotunda  Lying-in  Hospital,  Dublin.  With 
Illustrations,  medium  8vo,  12s.  6d.  l^ow  ready. 
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WM.  JAPP  SINCLAIR,  M.A.,  M.D. 

Honorary  Physician  to  the  Manchester  Southern  Hospital  for  Women  and 
Children,  and  Manchester  Maternity  Hospital. 

N    GONORRHCEAL    INFECTION    IN  WOMEN. 

Post  8vo,  4s. 
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ALEXANDER  J.  C.  SKENE,  M.D. 

Professor  of  Gynecology  in  the  Long  Island  College  Hospital,  Brooklyn. 

T-REATISE    ON    THE    DISEASES    OF  WOMEN. 

With  251  engravings  and  g  chromo-lithographs,  medium 
8vo,  28s.  Xyust  published. 

ALDER  SMITH,  M.B.  LOND.,  F.R.C.S. 

Resident  Medical  Officer,  Christ's  Hospital,  London. 

DINGWORM  :  ITS  DIAGNOSIS  AND  TREATMENT. 

Third  Edition,  rewritten  and  enlarged,  with  Illustrations, 
fcap.  8vo,  5s.  6d. 

JOHN  KENT  SPENDER,  M.D.  LOND. 

Physician  to  the  Royal  Mineral  Water  Hospital,  Bath. 

TiHE     EARLY     SYMPTOMS    AND    THE  EARLY 

A  TREATMENT  OF  OSTEO-ARTHRITIS,  commonly 
called  Rheumatoid  Arthritis.  With  special  reference  to  the  Bath 
Thermal  Waters.    Small  Bvo,  2S.  6d.  [jfust  published. 

LOUIS  STARR,  M.D. 

Clinical  Professor  of  Diseases  of  Children  in  the  Hospital  of  the  University  of 

Pennsylvania. 

UYGIENE  OF  THE  NURSERY,  Including  the  Gene- 
^ral  Regimen  and  Feeding  of  Infants  and  Children,  and  the 
Domestic  Management  of  the  Ordinary  Emergencies  of  Early 
Life.    Second  edition,  with  illustrations,  crown  8vo,  3s.  6d. 
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CARD  EXPLANATORY  OF  HOLMGREN'S  TESTS 
FOR  COLOUR  BLINDNESS. 

Test  I. 

Confusion  Colours. 
1  2  3  4  5 


Red  Blindness. 
6 


Test  II.  a. 


Green  Blindness. 
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Test  II. 


Red  Blindness. 

10     '  n 


Gkeen  Blindness. 
12       ^  13 


{page  16)  and  not  itself  for  use  as  a  test. 


